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STEAM AND FOGS. 


It has been stated recently that the terrible London fogs 
are due mainly to the steam escaping in that city from loco- 
motives and steam-generating stations, and it was suggested at 
the same time that the general introduction of electric in place 
ot steam: locomotives would do much toward alleviating this 
evil. This would be a rather unexpected result of the intro- 
duction of electricity in place of steam. Only recently the 
electrical method of dispersing fogs proposed by Sir Oliver 
Lodge was under discussion, as the result of a particularly bad 
fog; but an ounce of prevention is worth a pound of cure, and 
there is some hope for a fogless London if the steam locomotive 
is guilty, for it will soon be banished from the city. However, 
all of the blame can not be laid to the locomotive, as, 
undoubtedly, far more steam is turned loose from the stationary 


plants. This suggests that such plants be required either to 


install condensers to prevent the escape of steam into the air, 
or to purchase electric power and abandon the steam engine. 





CURIOUS COMMENTS. 

In a recent issue of one of our esteemed British contempo- 
raries devoted to the electrical industries are found some com- 
ments made by a British engineer as a result of a trip through 
this country last fall. These comments are interesting from sev- 
eral points of view: first, they are the opinions of an Englishman 
doubtless well informed in his own line of work, and who took 
advantage of a trip to this country to study, so far as time per- 
mitted, the methods adopted for carrying out the processes with 
which he was most particularly concerned. Naturally, he was 
quick to see points where we are behind English practice, but it 
is rather curious that he apparently did not see any processes in 
use better than those which his own company employs. 

Some of the views expressed in these comments are interest- 
ing, because they apparently conflict. For example, at several 
points our critic dwells upon the better class of labor found in 
this country, and the better remuneration given; yet, almost in 
the same breath, he says that, generally speaking, we do not take 
so much care with the product as is usual in English practice, and 
the inspection of the finished article is less rigid. Perhaps this 
difference in practice results from the higher class labor obtain- 
able on this side of the water. 

Another criticism—in fact, the one upon which the greatest 
The critic 
says that, in the particular class of work in which he is con- 


stress is laid—is rather surprising to us, at least. 


cerned, we are far behind the times, the directors of one factory 
evidently fancying that what was a good method fifty years ago 
is quite suitable to present-day requirements. The machines we 
use are run too slowly, and are not of the best design. This 
would seem not to be in agreement with our reputation for scsap- 
ping machines whenever we can find an excuse for so doing. But 
it is even more surprising to find our good critic concluding his 
remarks with the statement that he learned it was the practice 
with nearly all large firms in America to send one of their 
representatives to England and the Continent every year. They 
generally tour on that side for about two months, and by this 
means the firms in America keep themselves posted as to what 
are the latest English and Continental practices. This idea 
struck him as being particularly good. But it is more than 
strange to learn that, although we make a practice of finding out 
what is best and latest, we still adhere to processes fifty years 
behind the times. We must conclude either that the manufac- 
turers whose work is criticised know what is being done abroad 
and are satisfied that they are doing better, or that they are 
an exception to the general practice mentioned above. 
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ELECTRICAL MEASURING INSTRUMENTS. 
The part played by measuring instruments in the electrical 
arts is very probably more important than that played by 


similar apparatus in any other applied science. There are 


several reasons why this should be so. One is the comparative 
ease with which the different states of electrical energy can 
be measured. For example, it is a simple matter to measure 
the energy delivered to ‘an electric motor; but to determine 
the energy supplied to a steam turbine is somewhat trouble- 
some: we must determine the amount of steam supplied, and 
its condition before and after passing through the turbine. 
With an electric motor, what is, in effect, the same process is 
accomplished directly by the ammeter and voltmeter, or per- 
haps the wattmeter alone. 

Another influence which has had much to do with develop- 
ing the use of electric instruments is what we may call the 
comparative youth of applied electricity. Electrical science was 
fairly well developed before we began to make practical use of 
this form of energy. Then young and enthusiastic men took 
hold of it, and began to develop its useful features and apply 
them in many directions. They soon realized that in handling 
this invisible form of energy—one which could not easily be 
stored up, as heat is in steam—it was most desirable to devise 
apparatus which would indicate what was going on in the elec- 
trical circuits. Doubtless, the inquisitive minds of these young 
men led them to attribute more importance to the measuring 
of electrical energy and its states than older minds would have 
thought necessary. At any rate, it is a noteworthy fact that, 
from the very first, when electric generators began to be put 
to actual work, some form of measuring instrument has been 
attached to the machine. The old steam engineer, on the other 
hand, or the man who had mechanical energy for sale, paid 
little attention to this matter, and was satisfied to make a flat 
rate with his customer, and to see that his coal pile did not 
dwindle away too rapidly. 

It is significant, in view of the important part played, by 
electrical measuring instruments in all branches, that at the 
recent meeting of the American Institute of Electrical Engi- 
neers several papers were presented which dealt with a number 
of phases of the use of these devices. Indeed, one of the 
‘remarkable features of electrical development is the increasing 
importance of the measuring apparatus. Although it has been 
the custom, from the first, to equip an electric generating sta- 
tion with measuring instruments, these were of a crude char- 
acter; and but few of them were thought necessary in a station. 


From these small beginnings of a single switch for each 
fo) Oo fo} 


dynamo, and one or two instruments for the — station, 
the switchboard has expanded until, in a large, modern 


station, it has become a separate division of the power- 
that 


ments served a double purpose: they not only showed that every- 


house. It was early recognized indicating instru- 


thing was going along properly, and just what work was be‘ng 
done, but in times of trouble they showed its character and 


vnere to look for it. 


These features led to the multiplication 
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of instruments, until every generator and finally every feeder 
has its own instrument. 

With this great increase in the number of instruments, and 
owing to the desirability of arranging them as compactly as 
possible, so that they could be watched by one or two operators, 
types of instruments which occupy but little space were desir- 
able; and the switchboard expanded to an elaborate affair of 
marble or iron, ingeniously contrived so as to obtain the greatest 
possible safety in an arrangement occupying the least possible 
space. It is true that the greater part of the switchboard is 
devoted to appliances other than instruments, but the latter, 
when taken with the leads, shunts, switches and other appliances 
necessary for their operation, form a very considerable part. 

This crowding together of instruments has some undesirable 
the 


readings of each other. This matter should not be so serious 


features, since neighboring instruments may _ influence 


in the more modern high-tension stations. Here it has been 
found necessary for safety to spread out the switching appli- 
ances. They are now arranged on different floors of a separate 
This 


place some of the auxiliary appliances used with the modern 


part. of the station building. makes it convenient to 
instrument at a distance from the indicating device itself. Thus 
there is less need to crowd the instruments together than there 
the old 


modern station—the man who is responsible for the output of 


was in low-tension station. The operator of the 
the station—is not infrequently shut up in a room where he 
has nothing to go by but his instruments: he does not know 
what is going on in the generator room, except as he is informed 
by his measuring devices. By means of them he controls prac- 
tically the entire performance of his station. He orders the start- 


He 


speed of the generators so as to bring them into synchronism. 


ing and stopping of different units. ‘an even control the 
He knows at any time just what power is being used in each 
section of the district which his station supplies, and he can 
group his supply circuits to the best advantage. He can tell at 
any time how much energy his station is delivering during a 
given period—that is to say, he knows not only the rate at 
which energy is being consumed, but the total amount supplied 
to each and every section. 

One of the points up for discussion at the meeting just 
referred to was the general accuracy of the so-called integrating 
President Lieb spoke of the lack of faith which the 


public has in all measuring instruments, particularly when it 


meters. 


has to pay for the thing measured, and stated that the experi- 
ence of a certain company had been that by far the greater 
number of meters are slow, or record less than the total energy 
used. This is due to several factors, one being the tendency of 
all such devices to run slow on account of the increase in fric- 
tion as the parts wear. Another is that meters having a cer- 
tain maximum capacity are installed, while for the greater 
part of the time they are operating at only about ten per cent 
of this. 


means about a ten per cent error in the final result, and this, 


A constant error, then, of one per cent at full load 


as has been indicated, is nearly always against the company. 


On the other hand, taking these meters as a whole, and 
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comparing them with other measuring devices, their work is 
most creditable. For example, the average error of all the 
meters tested in 1904 in the state of Massachusetts was just 
about one per cent, which is said to be about fifty per cent 
hetter than the accuracy shown by gas meters. It may be com- 
forting for the layman to know that, of these meters, only four- 
teen per cent were fast. 

One of the troublesome features in integrating meter con- 
struction is the bearing. In order that the error may be small, 
the friction must be kept as low as possible; and it has been, 
‘or some time, the practice to use sapphire jewels as the bear- 
Unfor- 


tunately, sapphires are brittle and do not stand the service well; 


ing upon which the hardened steel spindle revolves. 
hence has come the later practice of replacing the sapphire 
hy a diamond, sometimes flat, sometimes ground to a cup. 
‘This gives better results, although it is not an easy matter to 
crind a diamond, and the bearing is necessarily somewhat expen- 
sive. This condition suggests the possibility of manufacturing 
an artificial jewel in the electric furnace. Rubies have already 
heen made, and it is not impossible that a material sufficiently 
If it is tough 


enough, and hard enough, its color will be of little importance. 


hard and brittle could be made in this way. 





THE MEETING OF THE AMERICAN ELECTROCHEMICAL 
SOCIETY. 


The meeting of the American Electrochemical Society, which 
was held in Boston last week, proved to be no exception in 
matter of interest to the previous meetings of this organization. 
The papers presented dealt with both theoretical and practical 
topies, with possibly a little more interest attaching to the 
former. This is true, however, only because the topics dis- 
cussed in several papers were upon processes which have not 
yet passed the theoretical stage, though some of them will doubt- 
less be put to use before long. 

The presidential address of Dr. Carhart, upon “The Revision 


> 


of the Theory of Electrolysis,’ was particularly enjoyable, 
because he not only aroused a personal interest in the men 
who have played such important parts: in the theories of elec- 
trolysis, but because he covered the ground so thoroughly that 
at. the subsequent meetings the discussions upon the theory of 
dissociation were marked principally by their absence. 

Of the papers themselves, but little need be said. We have 
done a good deal of theorizing about what goes on in an elec- 
trolyte. We have methods of picturing the actual process by 
We 
know that different conditions obtain in different parts of the 


which the electric current is passed through the solution. 


solution. But ‘there are still many phases of electrolytic action 
to be cleared up. © Professor W. 8S. Franklin and Mr. L. A. 
Freudenberger, in a paper upon “Reversible and Irreversible 
Polarization,” have attempted to add to. our knowledge in this 
matter, while the paper upon “The Rotating Diaphragm,” by 
Dr. W. D. Bancroft, was the result of another deduction from 
our accepted theories of electrolysis. It would, to the layman, 


seem a simple matter to electrolyze a substance like common 
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salt ; yet to do this commercially has baffled many. The trouble 
lies, of course, in the elements which unite to form sodium 
chloride. Salt itself is a harmless substance which is formed 
by the union of two very active materials. The principal object 
in electrolyzing it is usually to obtain sodium or some sodium 
compound other than chloride; and the value of these materials 
depends largely upon the chemical activity of sodium. One 
difficulty is, therefore, to separate the sodium, or rather, we 
should say, the sodium hydrate, and get it out of the electro- 
lyzing cell. At the other end of the cell the chlorine is set free, 
and chlorine is a wicked substance: it has little regard for man 
or matter, in the usual form, and there are few conducting 
materials which are able to withstand its attacks when in the 
nascent state. It is necessary to provide an anode of a material 
which will resist it, or one which is so cheap that it can be 
renewed at slight expense, and, at the same time, the gas as 
it is given off must be collected. Fortunately, this gas is of 
some value when caught, and thus repays partially for the 
nuisance which it causes in the cell. A recent attempt to obtain 
a cell which will avoid some of the difficulties experienced in 
others was described by Mr. C. P. Townsend. 

Aluminum, a material which is always interesting because 
Mr. C. I. Zimmer- 


man, in a paper entitled “The Aluminum Electrolytic Con- 


of its peculiar properties, was not slighted. 


denser,” described some interesting features of this surprising 
device; and Mr. A. Lodyguine told how aluminum might be 
plated with other metals. 

Silicon was the subject of two papers, one by Mr. F. J. 
Tone, who told how this metal—which until a year or two 
ago was a curiosity—could be prepared easily in the electric 
furnace. Mr. A. B. Albro, in a well-illustrated paper, showed 
the effects of silicon and the silicon alloys when present in 
alloys. 

The application of the electric furnace to the reduction of 
iron ores was brought up for discussion by a second paper con- 


tributed by Mr. A. Lodyguine, who endeavored to show that, 


‘by means of the new furnace, ores hitherto useless could be 


profitably worked. It is significant that a good part of the 
profit arising from the use of the electric furnace in reducing 
these ores would lie in the by-products. 

The interesting application of electrostatic action in con- 
centrating ores was des -ribed in a paper contributed by Pro- 
fessor L. I. Blake. 


only commercial use—if we may use the expression—of static 


This, so far as we can recall, is about the 
electricity. It is interesting for this reason, as well as for the 
results which are accomplished at a slight expenditure of power. 

Certain of the papers read described interesting and new 
processes which may be of much practical value. It was shown 
by Professor H. R. Carveth that a good adherent coating of 
chromium is not difficult to obtain. This might easily become 
useful, for chromium is hard and resists atmospheric conditions 
fairly well. A number of the papers read were exceedingly 


instructive and valuable, but are of particular interest to the 


man who is dealing largely with theoretical considerations. 
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The International Railway Congress. 


Peer tie Int for the assembling 


of the International Railway 
Congress, in Washington, D. C., 
were commenced in good _ season 
and when the delegates commenced 
to arrive, on April 30, everything 


was in readiness for their reception. Ten 
days before that date President Stuyvesant 
Fish, chairman of the American section, 
and his family took possession of the 
spacious, elegant house on Scott Circle, 
just north of the White House, built by 
Senator Don Cameron and enlarged and 
fitted up by Mrs. D. P. Morgan. They 
will give a series of receptions and other 
entertainments to the foreign delegates 
to the congress. The business office of 
the American section was opened last 
week in the New Willard Hotel, by Sec- 
retary W. F. Allen, and the headquarters 
of the permanent commission of the 
congress established in the same hotel 
by the secretary-general, Louis Weissen- 
bruch, of Belgium. 

Mr. Hugh Wilson, president of the 
Railway Age, has his office located in an 
accessible and convenient place on the 
second floor of the hotel, and has an ef- 
ficient staff of assistants and reporters 
ready to publish the official records of the 
congress in two numbers each day, one in 
English and the other in the French 
language. ‘The meetings of the various 
sections of the congress will be held in 
executive session and the records will be 
made up by the official reporters and such 
portions as are given out to the public 
will be issued by them. Mr. Wilson has 
the exclusive privilege of publishing these 
reports. 





Washington, D. C., May 3 to May 14, 1905. 





The Washington entertainmen; com- 
mittee is composed of the following mem- 
bers: 

Mr. Fairfax Harrison, chairman, assist- 
ant to president, Southern Railway; Mr. 
Joseph Crawford, general agent, Penn- 
sylvania Railroad; Mr. George E. Hamil- 
ton, counsel, Baltimore & Ohio Rail- 
road; Mr. S. H. Hardwick, passenger traf- 
fic manager, Southern Railway; Mr. 
H. W. Fuller, general passenger agent, 
Chesapeake & Ohio Railway. 

This committee has made elaborate ar- 
rangements for the pleasant and profitable 
entertainment of the foreign members of 
the congress. The plans for Wednesday 
included a visit to the top of the. Wash- 
ington monument, from which an ex- 
tensive view of the city and surrounding 
country could be had; an automobile tour 
of the city; an evening reception at. the 
residence of President Fish and a mid- 
night meeting on, the exhibition grounds 
to witness the sending out of the time 
signals. Thursday, after the formal open- 
ing proceedings of the congress, the 
party of foreign delegates went by special 
electric train and steamer to Mount 
Vernon, and in the evening attended a 
private exhibition of the works of art in 
the Corcoran Gallery of Art which was 
opened by the trustees of the institution. 

On Friday Vice-President Fairbanks, 
in the absence of President Roosevelt, re- 
ceived the delegates at the White House, 
and on Saturday the Library of Congress 
will be visited. During the following week 
inspections will be made of the new Union 
station and the tunnels in process of con- 


struction ; the naval gun factory and other 
points of special interest. In all the gov- 
ernment establishments special facilities 
will be afforded the members of the con- 
gress for examining the objects of most 
interest to them, and several banquets will 
be given in their honor. This gathering 
of leading officials, from foreign countries 
and from all parts of the United States, 
will be large and this meeting of the In- 
ternational Congress promises to be the 
most important ever held. 

On Monday, May 1, the foreign dele- 
gates to the Congress were entertained in 
New York city by the entertainment com- 
mittee of the American section. A party 
of about 200 started from the Transpor- 
tation Club in the Hotel Manhattan. The 
terminal of the New York Central was 
first inspected and then the party was 
taken through the subway in a special 
train. The new power plant of the Penn- 
sylvania Railroad in Long Island City 
was next visited. The party then em- 
barked on a steamer and were taken to 
the Ninety-sixth street power-house of the 
New York City . Railway Company, 
luncheon being served en route.. After 
inspecting the power-house the party was 
taken down the East river and up the 
Hudson to Grant’s tomb, stopping on the 
trip to visit the Pennsylvania Railroad 
terminal in Jersey City. The delegates 
were landed at the Interborough power- 
house at Fifty-ninth street, which was 
thrown open for their inspection. After 
spending an hour in the power-house, the 
party was conveyed to the Transportation 
Club in electric vehicles. 


The American Railway Appliance Exhibition. 


The exhibition occupies about twenty 
acres of the public park lying midway be- 
tween the White House and the Washing- 
ton monument. From the southern por- 
tico of the White House, distant about one 
thousand feet, a fair view of the “Little 
White City,” as the group of exhibition 
buildings has become named, can be had. 
The law forbids the use of public grounds 
in Washington for any private purposes 
and permission for such use can be se- 
cured only by special act of Congress. On 
one or two occasions the Grand Army of 
the Republic has been given permission 
to establish its camp on the government 
reservation for a few days, but no occupa- 


tion of the White Lot for commercial 
purposes has been allowed since Nobel 
undertook to give the first nitro-glycerine 
demonstrations in the United States on 
that spot forty years ago. The passage 
of a joint resolution by Congress, giving 
the railway men the right to establish the 
exhibition there, shows that the great im- 
portance of the occasion and the high 
standing of the men identified with it 
were fully appreciated. 

The following are the members of the 
general committee of arrangements: 


H. P. Bope, vice-president, Carnegie Steel 
Company. 

L. F.-Braine, general manager, Continuous 
Rail Joint Company. 


A. E. Brown, vice-president, Brown Hoist- 
ing Machinery Company. 
J. A. Brill, vice-president, J. G. Brill Com- 


* pany. 


J. B. Brady, vice-president, Standard Steel 
Car Company. 

O. H. Cutler, president, American Brake 
Shoe and Foundry Company. 

C. A. Coffin, president, General Electric 
Company. 

F. H. Eaton, president, American Car and 
Foundry Company. 

H. Elliott, Jr., vice-president, Elliott Frog 
and Switch Company. 

William Goldie, Sr., William Goldie, Jr. 
& Company. 

F. N. Hoffstot, president, Pressed Steel 
Car Company. 

H. S. Hawley, president, Railroad Supply 
Company. 

A. B. Jenkins, Jenkins Brothers. 

Alba B. Johnson, Baldwin Locomotive 
Works. ; 
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B. F. Jones, Jones & Laughlin Steel Com- 

ny. 
— M. Kittredge, vice-president, Barney & 
Smith Car Company. 

W. V. Kelley, president, Simplex Railway 
Appliance Company. 

E. B. Leigh, vice-president, Chicago Rail- 
way Equipment Company. 

Wm. Lodge, president, Lodge & Shipley 
Machine Tool Company. 

General Charles Miller, president, Galena- 
Signal Oil Company. 


Charles A. Moore, Manning, Maxwell & 
Moore. ; 
Governor Franklin Murphy, president, 


Murphy Varnish Company. 

D. C. Noble, president, Pittsburg Spring 
and Steel Company. 

Hon. H.' Kirke Porter, H. K. Porter Com- 
pany. 
; ms J. Pitkin, president, American Loco- 
motive Company. 

Alfred A. Pope, president, National Mallea- 
ble Casting Company. 

H. S. Paul, president, Verona Tool Works. 

George A. Post, president, Standard 
Coupler Company. 

Cc. W. Sherburne, president, Star Brass 
Manufacturing Company. 

Cc. A. Starbuck, president, New York Air- 
Brake Company. 

W. W. Salmon president, General Railway 
Signal Company. 

H. A. Sherwin, president, Sherwin-Williams 
Company. 

Albert Waycott, 
Brake-Beam Company. 

H. H. Westinghouse, vice-president, West- 
inghouse Air-Brake Company. 

W. W. Willits, vice-president, Adams & 
Westlake Company. 


In its general characteristics the exhibi- 
tion, while arranged in orderly and taste- 
ful manner, is entirely free of glitter 
and spectacular features and is remark- 
able for its simple and clear exposition of 


president, Damascus 


the best methods of up-to-date American. 


railway practice. The-great amount of 
heavy machinery, full-size railroad tracks, 
with switches, sidings and signal systems, 
ete., is very striking. The exhibition 
shows, at a glance, that it is not intended 
to attract the curiosity-seeking public, but 
is prepared for the benefit of experienced 
and expert practical railway officials. To 
such men the exhibition presents many im- 
portant lessons they can not help learn- 
ing. 

The director of exhibits, Mr. J. Alex- 
ander Brown, has spent the last month 
on the ground, ably and energetically 
directing the work of laying out the 
grounds, erecting buildings and attend- 
ing to the general administration of the 
undertaking. The chairman, Mr. George 
A. Post, has made frequent visits to the 
city for conference with his associates. 
Mr. C. B. Graham, of Washington, is the 
electrical engineer of the exhibition and 
the installation of wires for lighting and 
other purposes is under his supervision. 

The requisite supply of electricity and 
steam, for all purposes of the exhibition, 
is furnished by the Potomac Electric 
Power Company, which has made every 
preparation for carrying out its part of 
the work in the most perfect manner. 
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Underground conduits for an extensive 
system of electrical conductors, and for 
steam pipes, have been laid from the com- 
pany’s main central station, located just 
across the street, into the exhibition 
grounds. Three sets of conductors have 
been installed with provision for furnish- 
ing alternating current at 110 and 220 
volts; direct current at 110 and 220 volts, 
and direct current at 550 vo!ts. The wir- 
ing of the various buildings is being done 
by the National Electric Company and 
other Washington contractors. 

The main exhibition building, 160 by 
200 feet, provides space for about one 
hundred and fifty exhibitors and there are 
sixty-eight independent buildings erected 
and occupied by individual exhibitors. Of 
the latter the largest, by far, is devoted to 
the Westinghouse exhibits which embrace 
representations of the productions of the 
twelve associated companies under West- 
inghouse control.’ The General Electric 
Company also has a fine, spacious build- 
ing. Fully one-half of all the exhibits, 
although classed under the general head 
of railway appliances, contain some im- 
portant electrical features. 

EXHIBITORS, MAIN BUILDING. 


American Brake Shoe and Foundry Com- 
pany, New York. 

American Railway Supply Company, New 
York. 

Ashton Valve Company, Boston, Mass. 
- Baldwin Locomotive Works, Philadelphia, 
>a. 

Bradford Draught Gear Company, Brad- 
ford, Ill. 

Buckeye Steel Castings Company, Colum- 
bus, Ohio. 

Bucyrus Company, South Milwaukee, Wis. 

Buda Foundry and Manufacturing Com- 
pany, Chicago, III. 

Buffalo Forge Company, Buffalo, N. Y. 

Cleveland Frog and Crossing Compaay, 
Cleveland, Ohio. 

Cling-Surface Company, Buffaio. N. Y. 

Consolidated Railway Electric Light and 
Equipment Company, New York. 

Crane Company, Chicago, Ill. 

Curtain Supply Company, New York. 

Damascus Brake Company, St. Louis, Mo. 

Dressel Railway Lamp Works, New York. 

Electro-Dynamic Company, Bayonne, N. J. 
nee Safety Tread Company, Brooklyn, 

Galena-Signal Oil Company, Franklin, Pa. 

Independent Railroad Supply Company, 
Chicago, Il. 

International 
Chicago. 

H. W. Johns-Manville Company, New York. 

Kennicott Water Softener Company, Chi- 
cago, Ill. : 

Kerr Turbine Company, Wellsville, N. Y. 

Gustav Lindenthal, New York. 

Lodge & Shipley Machine Tool Company, 
Cincinnati, Ohio. 

Lorain Steel Company, Philadelphia, Pa. 

Lunkenheimer Company, Cincinnati, Ohio. 

Manning, Maxwell & Moore, New York. 

Monarch Coupler Company, Detroit, Mich. 

Moran Flexible Joint Company, Louisville, 


Correspondence Schools, 


Ky. 
Morden Frog and Crossing Works, Chi- 
cago, Ill. 

Morse Code Telegraph Signal Company, 
Milwaukee, Wis. 

National Meter Company, New York. 

New York Belting and Packing Company, 
New York. ° 
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Niles-Bement-Pond Company, New York. 

Norton Grinding Company, Worcester, 
Mass. 

Pantasote Company, New York. 

Pittsburg Spring and Steel Company, Pitts- 
burg, Pa. 

Railroad Supply Company, Chicago. 
ee Appliances Company, Chicago, 
ll. 

St. Louis Car Company, St. Louis, Mo. 

St. Louis Expanded Metal Fireproofing 
Company, St. Louis, Mo. 

William Seller’s Company, 
Pa. 

Spaulding Print Paper Company, Boston, 


Philadelphia, 


- Mass. 


Standard Coupler Company, New York. 

Trojan Car Coupler Company, New York. 

Union Steel Castings Company, Pittsburg, 
Pa. 

Vacuum Cleaner Company, New York. 

Victor Stoker Company, New York. 

Wells Light Manufacturing Company, New 
York. 

Wheel Truing Brake Shoe Company, De- 
troit, Mich. 

Yale & Towne Manufacturing Company, 
New York. 

Yawman & Erbe Manufacturing Company, 
New York. 

PRIVATE BUILDINGS. 


American Steel Foundries, New York. 

Booth Water Softening Company, 
York. 

Harold P. Brown, New York. 

Chicago Car Heating .Company, Chicago. 

Chicago Railway Equipment Company, 
Chicago. 

Consolidated Car Heating Company, New 
York. 

Continuous Rail Joint Company, Newark, 


New 


Electric Controller and Supply Company, 
Cleveland, Ohio. 

Electric Frog and Switch Company, East 
St. Louis, Mo. 

Fairbanks, Morse & Company, Chicago. 

General Electric Company, Schenectady, 

¥ 


General Railway Signal Company, Buffalo, 


NeY. 

Gold Car Heating and Lighting Company, 
New York. 

Gould Coupler Company, New York. 

Hall Signal Company, New York. 


Ingersoll-Sergeant Drill Company, New 
York. 

Kinsman Block System Company, New 
York. 

Miller Anchor Company, Norwalk, Ohio. 


National Battery Company, Buffalo, N. Y. 

New York Air Brake Company, New York. 

Pyle National Electric Headlight Com- 
pany, Chicago. 

Rand Drill Company, New York. 

Robins Conveying Belt Company, 
York. 

Standard Paint Company, New York. 

U. S. Metal and Manufacturing Company, 
New York. 

Universal Railway Supply Company, Balti- 
more, Md. 

Westinghouse Companies, Pittsburg. 


New 


The most unique and __ striking 
object in the grounds is an im- 
mense outline map of the _ world, 


forty-two feet long and twenty-four feet 
high, placed on a wooden screen and fitted 
with 200 four-candle-power colored lamps 
and intended to give a visual illustration 
of the method of distributing standard 
time-signals from the Naval Observatory 
to all parts of the world. The map, which 
was prepared for this occasion by the Hy- 
drographic Bureau of the Navy Depart- 
ment, is said to be the largest map of the 
world ever made. The transmission of 
the midnight time signals will be under 
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the direction of Admiral Chester and 
Commander Hayden, of the Observatory, 
with the cooperation of the officials of the 
Western Union Telegraph Company who 
have placed all the facilities of that com- 
pany at the disposal of the government. 
Both the Western Union and the Postal 
Telegraph companies give the free use of 
their lines for the time service on this 

The members of the Interna- 
Railway 


occasion. 


tional have made 
especial efforts to provide for the trans- 
mission of the signals to every part of 


the world, and iteis expected that this ex- 


Congress 


periment will result in more extensive 
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“Q,” and a ten-horse-power motor of its 
manufacture also drives at a speed ratio 
of two to one a vertical turret lathe in 
the exhibit of the Bullard Machine Tool 
Company. 

The Westinghouse building presents a 
remarkable display of the products of the 
Westinghouse companies. The brake and 
coupler appliances of the Westinghouse 
Air Brake Company and its associated in- 
terests are shown under conditions ap- 
proximating actual practice. The Westing- 
house Electric and Manufacturing Com- 
pany exhibits complete operative equip- 
ments of its latest forms of multiple con- 
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distribution of the signals than has ever 
been accomplished. A colored lamp will 
he placed at each of the most important 
places shown on the map and will flash 
out at the exact fraction of a second that 
the electric impulse passes that point. 

The Western Union Telegraph Com- 
pany, the Postal Telegraph-Cable Com- 
pany, the American Telephone and Tele- 
graph Company and the Chesapeake & 
Potomac Telephone Company will have 
offices on the exhibition grounds; military 
bands will furnish musie and the Nationai 
Biscuit Company will provide a daily 
luncheon of tea, coffee, chocolate, and the 
many kinds of crackers from 3 to 6 P. M., 
to all callers during the continuance of the 
exhibition. 

The Electro-Dynamic Company, Bay- 
onne, N. J., has on exhibition one hun- 
dred and twenty varieties of its variable 
and constant speed “Interpole” 

The company occupies spaces 1 
in section “O” of the main ex- 
hibit building. One of its motors is 
also operating the electric car-lighting 
equipment of the Consolidated Railway 
Electric Lighting and Equipment Com- 
pany, spaces 9, 10, 11 and 12, in section 


speed 
motors. 
and 2 


trol systems for alternating-current and 
direct-current traction, important aux- 
iliary substation apparatus, and heavy 
railroad shop tools driven with Westing- 
house motors. The Westinghouse Ma- 
chine Company has set up, open for in- 
spection, a 600-horse-power steam tur- 
bine. Nernst lamps and Cooper Hewitt 
lamps are used liberally throughout. Mr. 
Frank 8. Smith is the managing direc- 
tor, and Mr. C. W. Townsend is in im- 
mediate charge of the installation of the 
Air Brake Company. 


Lighting Investigation in New York 





City. 
The report of the Stevens New York 
city legislative lighting investigating 


committee recommends a reduction in the 
price of gas from $1 to 75 cents per 1,000 
cubic feet; a reduction in the price of 
electric current from fifteen cents per 
kilowatt-hour to ten cents per kilowatt- 
hour; the establishment of a state light- 
ing commission to have the same control 
and supervision of gas and electric light- 
ing corporations in the state as the state 
railroad commission, has of railroad cor- 
porations. This commission is to be ap- 
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pointed by the governor, and will com- 
prise three members. Its powers and 
authority will be similar to those vested 
in the Massachusetts lighting commission. 
It will have authority to fix a standard of 
light, and, where gas is used, will make 
laws regulating the pressure. The com- 
mittee also recommends a very thorough 
inspection of meters, and suggests ihe 
utilization of water power for the gen- 
erating of current for municipal liglit- 
ing for the city. 





a: —— 


Electrical Exhibition. 

The National Electrical Contractors’ 
Association will hold its convention and 
exhibit in Boston, Mass., July 15-22, 1905. 
For this purpose the entire Mechanics’ 
Building, containing 83,000 square feet of 
exhibit floor space, has been engage. 
This space is being rapidly sold to manu- 
facturers and jobbers throughout the 
country. 

The annual convention of the associa- 
tion meets during the week in the same 
building, thus bringing all the contractors 
of the country, as well as architects, 
mechanical and electrical engineers, strect 
railway officials, and other prominent 
mechanical and electrical people into 
direct contact with the exhibitors. 

The Electrical Contractors’ Associa- 
tion, of Massachusetts, will entertain the 
visitors and attendants at the convention. 

The committee appointed to have 
charge of the exhibition consists of J: P. 
Coghlin, F. L. Barnes, A. T. Sampson, F’. 
A. Richardson and T. T. Kelly. This 
committee has secured the services of (. 
I. Campbell, to act as general manager of 
the exhibition. 





Society of Post Office Engineers. 

The Society of Post Office Engineers, of 
Great Britain, was organized on Satur- 
day, April 8, at a conference held in Lon- 
don. This conference was attended by 
over 100 engineers, and included the 
majority of the officers stationed within 
the metropolitan area, and also delegates 
from the post office engineering dis- 


tricts in Wales, Scotland and_ Ire- 
land. It was decided that the ad- 
ministration of the affairs of the 


society should be vested in the hands of 
a president, vice-president, treasurer, sec- 
retary and council of eight members. The 
following election of officers took place: 
D. H. Kennedy, London, president; P. 
Jarvis, Sunderland, vice-president; J. M. 
Crawford, London, treasurer; J. W. At- 
kinson, 45 Arbuthnot Road, London, sec- 
retary. Arrangements were also made 
for the election of the council at an early 
date, and a subcommittee comprising the 
officers and five other engineers was ap- 
pointed to draught the rules of the society 
on lines indicated by the conference. 
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The Electric Ore Unloaders at Conneaut, Ohio. 


Company, Conneaut, Ohio—a 

branch of the United States 
Steel Corporation—has recently in- 
stalled four electric ore unloaders 
for transferring the ore brought in on ships 
from the mines on Lake Superior, either 
to cars or to a storage pile. The machines 
or cranes travel along a dock for a dis- 
tance of about 1,000 feet. The piers are 
sixty-two feet ten inches wide, spanning 
four railroad tracks. In the other direc- 
tion they are about twenty-three feet six 
inches wide, and so arranged that several 
machines can work in consecutive hatches 


[*: Pittsburg & Conneaut Dock 


for ten hours. This applies to unloading 
seventy-five per cent of the cargo from a 
boat with twenty-four-foot hatch centres. 
In order to get out 150 tons per hour the 
machines must remove the ore at the rate 
of 350 tons per hour for about the first 
thirty per cent of the cargo. 

The ore is removed from the ships by 
means of an eighty-cubic-foot, two-rope 
Brown patented ore grab-bucket. The 
bucket is carried on a turntable, which 
enables it to be swung crosswise of the 
ship after passing through the hatch. 
This turntable is located on a carriage 
carrying the operator’s cage, the hoist 


lines, one set of which is attached to the 
shell of the bucket and the other set by 
means of a double set of biocks is con- 
nected with the spades. The bucket is 
closed and hoisted by this second set of 
lines, and is dumped by throwing the load 
onto the first set and allowing the second 
set to unwind, which drops and opens the 
spades. The idler gear is driven by a 
take-up friction which causes it to take up 
all the slack in the shell ropes, and to keep 
a constant tension on them. The shell 
drum is two feet four and five-eighths 
inches in diameter, and takes eight wraps 
of seven-eighths-inch rope. 
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of twenty-four-foot centres. The total 
height of the machines above the water is 
117 feet. 

The cranes are carried on four lines of 
rails, two under the front legs and two 
under the rear legs. 

At the water end of the machine is a 
boom fifty-nine feet six inches long, which 
may be raised out of the way or lowered 
so that it will extend over the ship. When 
lowered it is forty-seven feet eight inches 
above the surface of the water, and the 
cross-travel of the carriage carrying the 
grab-bucket is then 157 feet. The capac- 


ity of each machine is 150 tons per hour 


ie 
eS A 





motors and the turntable motor. The 
hoist itself is operated by two 150-horse- 
power motors, running at 475 revolutions 
per minute. They are connected on the 
series parallel system. The motors are 
geared to the drum-shaft through two re- 
ductions. There are two drums, each 
three feet three-eighths of an inch in di- 
ameter, and taking eight wraps of seven- 
eighths-inch wire rope. The drums are 
located on either side of the main driving 
gear. The intermediate shaft carries an 
idler gear which meshes with what is 
termed the “shell” drum. 

The bucket is suspended on two sets of 








(Copyright, 1904, by Waldon Fawcett.] 


VIEW FROM Dock. 


The turntable carrying the hoist ma- 
chinery is operated by a three and one- 
half horse-power motor running at 776 
revolutions per minute. This motor 
drives a small drum fifteen inches in di- 
ameter, which takes nine and one-half 
turns of one-half-inch rope. The drum is 
driven from the motor by means of a worm 
gear, and there is a Weston friction gear 
on the shaft which allows the motor to 
slip when the turntable is moved far 
enough to strike a. stop. 

The carriage also carries a racking 
drum for cross-travel. This drum is 
twenty-four and five-eighths inches in di- 
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ameter, and will take twenty feet of five- 
eighths-inch rope on each end of the 
drum. The drum is driven by a 100- 
horse-power motor running at 700 revo- 
lutions per minute. The motor is geared 
to the drum through a single reduction 
by means of an idler gear between the 
gear on the drum shaft and the pinion on 
the motor. The rope from one end of the 
drum goes over an equalizing sheave at 
each end of the trolley or carriage run- 
way, and back to the other end of the 
drum. 

Current is supplied to all motors on the 
carriage by three sets of copper bars on 
each side of the carriage, suspended over 
the runway. These bars are shown, quite 
clearly in the illustration. A collecting- 
shoe presses on the underside of each bar. 

The machine is caused to travel along 
the dock by means of a seventy-five-horse- 
power motor which is located in the house 
above the operator’s cage. This motor, in 
addition to driving the machine along the 
dock, is also used to raise and lower the 
boom. The motor drives through a gear 
train and an intermediate shaft which is 
fitted with jaw clutches that may be 
thrown in two directions. When thrown 
in one direction, the motor is in position 
to raise or lower the boom; and in the 
other, to drive the machine up and down 
‘the dock. On each corner of the machine 
is a truck with four twenty-four- 
inch wheels. The intermediate shaft is 
fitted with two solenoid brakes, one of 
which acts on the driving gear, and the 
other on the boom hoist. The brake con- 
sists of a weight which is elevated by 
means of a solenoid when the current is 
thrown on, and which falls when it is shut 
off. The weight will cause a brake shoe 
to act on a brake wheel on the intermedi- 
ate shaft, and is controlled by a two-throw 
switch in the operator’s cage. 

The operator’s cage, which may be seen 
suspended below the runway, contains all 
the controlling mechanism used on the 
machine. ‘There are three controllers, 
made by the General Electric Company, 
Schenectady, N. Y., and used, respect- 
ively, for controlling the hoist, the cross- 
travel and the travel along the dock. 
There is also a small controller for oper- 
ating the turntable motor. On the switch- 
board in the cage are a main feeder switch, 
circuit-breakers for all motors except the 
turntable motor, a 2,000 ampere-meter. 
and light switches. 

Current is furnished to the entire ma- 
chine from two 100-pound rails, which 
are supported on “Manhattan” insulators 
made by the Standard Vitrified Conduit 
Company. The insulators themselves are 
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carried on four-inch by six-inch angles, set 
eight feet apart in the wall of the storage 
pit alongside of the machine. The rails are 
set between three guard boards, and the 
current is collected by a cast-steel shoe 
two feet long. 

In addition to the four unloading ma- 
chines, there was installed at the same 
time a transfer bridge, which is used to 
take ore from the unloading machines 
and, pile it in the storage yard. The 
equipment of the bridge is similar in 
many respects to that of the unloaders. 
The length of the bridge over all is 565 
feet, and the cross-travel of the carriage 
is 530 feet eight inches. The bridge has 
a main span between supports of 250 feet 
three inches, and there is an overhang of 
about 157 feet at each end. The height 
of the runway above the dock is sixty-eight 
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carriage is supported on four wheels, and 
drives by traction. Two seventy-five- 
horse-power motors, connected on the 
series parallel system, are used to move 
the carriage across the bridge. The 
bridge is moved up and down the storage 
yard by a 150-horse-power motor. This 
motor can not be controlled from the op. 
erator’s cage, but there is a controller 
located at either end of the bridge, directly 
over the piers, and the operator: must 
bring his cage to the piers in order to 
move the bridge. The bridge is driven by 
traction, on all the wheels at the back, and 
on one-half the wheels at each corner on 
the front end. The motion of the bridge 
is controlled by a solenoid brake similar 
to that used on the unloader. 

On the main driving shaft is a jaw 
clutch. This jaw clutch is arranged so 
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feet, and the clearance under the bucket 
is fifty-one feet nine inches. 

The bridge is carried on a double pier 
at the back end, which consists of 


two walls thirty feet from centre 
to centre, and twelve feet above 
the dock. On each wall are two 


100-pound rails. The front end of the 
bridge is carried by a sheer leg running 
on a trestle. There are two lines of 100- 
pound rails on top of the trestle for carry- 
ing the sheer leg wheels. 

The bridge is designed for a seven-ton 
bucket, supported by four strands of 
three-quarter-inch rope which pass over 
an equalizer and wind on a thirty-two-inch 
hoist drum. This drum will take eleven 
wraps of rope. The motor and controller 
arrangements of the hoist are similar in 
all respects to those on the hoists of the 
unloading machines. There is, however, 
no turntable for turning the bucket. The 


that the front end of the shaft may be 
cut loose, and the back end operated. This 
enables the rear end of the bridge to be 
moved, so that it is offset fifty feet out of 
line from the front end. The guaranteed 
capacity of the bridge is 250 tons per 
hour. 

Current for operating the bridge and 
the four unloaders is generated in a 
power-house located some 500 feet dis- 
tant from the dock. The power-house 
consists of two buildings—an engine house 
and a boiler house. The engine house is 
of brick, 130 by sixty-two feet, with a 
peaked roof and concrete floor. In it are 
installed two %50-horse-power Buckeye 
tandem-compound engines, running at 
125 revolutions per minute, with cylinders 
twenty and thirty-eight by thirty-six 
inches. These engines are direct-con- 
nected to 500-kilowatt, 220-volt Crocker- 
Wheeler generators. These machines fur- 
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nish power to operate the machinery on 
the dock. In addition, there is installed in 
the power-house a fourteen by twenty- 
four-inch 150-horse-power Buckeye engine 
running at 150 revolutions per minute, 
which is belted to a 100-kilowatt, 110- 
volt, 525-revolution-per-minute generator 
for lighting. All engines exhaust into a 
Weiss jet condenser. A circulating pump 
is belted to the air-pump, which is driven 
directly by a small steam engine. 

The main switchboard consists of six 
marble panels, each thirty inches wide and 
seven feet six inches high. Three of these 
are feeder panels, and carry each a circuit- 
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Cahall vertical water-tube boilers with 
Aultman-Taylor chain grate stokers. The 
boilers are arranged in three batteries, two 
250-horse-power boilers to each battery. 
There is one stack for each boiler, the 
stacks being thirty-six inches in diameter 
and seventy-five feet high. The total 
height of the stack above the grates is 
ninety feet. Steam is taken from the 
boilers and run to a main header, from 
whence it is taken to the engines, there 
being a separator on each steam pipe to 
the engines. 

The power line from the power-house 
to the machines on the dock is carried on 
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Electricity on Steam Railroads.' 

At the present time the demands of 
heavy suburban service are beyond the ca- 
pacity of steam locomotives, and the indi- 
cations are that within a few years a large 
proportion of this service will be handled 
by electric equipment. The next class of 
service in which it will be introduced is 
for the operation of pushers on heavy 
grades, and from this and suburban serv- 
ice, extensions will undoubtedly be made 
to entire divisions and trunk lines. The 
extensions to trunk lines will not be made 
in the near future, as the heavy expendi- 
tures and the engineering problems in- 
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breaker, an ammeter, and four single- 
pole, single-throw knife switches. Two 
generator panels each carry a circuit- 
breaker, an ammeter, four single-pole, 
double-throw, 4,000-ampere knife switches 
and a rheostat. The sixth panel is a total- 
output panel, and carries a 10,000-ampere 
ammeter, a 300-volt voltmeter and a 
10,000-ampere recording ammeter. 

‘A fifteen-ton hand traveling crane is 
installed in the engine room to facilitate 
repair work. 

The boiler room is a brick building 
forty-two by ninety feet, and contains six 


steel lattice poles about thirty-five feet 
high and 100 feet apart. 

The unloaders and the transfer bridge 
were designed and constructed by the 
Brown Hoisting Machinery 
Cleveland, Ohio. All motors used on the 
unloaders and bridge are wound for 220 
volts, and were built by the Elwell-Parker 
Electric Company, also of Cleveland. 


~>_>o____—__ 





The Union y Maronas Tramway Com- 
pany have decided to electrify their lines 
in “Montivideo, Uruguay, at a cost of 
about $800,000. : 


Company, - 


volved will retard this development, but 
when traffic conditions demand the change 
it will be made. 

The feature of electric traction which 
is at the present time receiving the most 
careful consideration of steam railroad 
men is the advisability of operating their 
suburban lines by means of electricity. 

The excellent service which the electric 
street railways have provided has resulted 
in a wide extension im the area of the ter- 
ritory they serve and the building up of 





1 Abstract of a paper presented by Mr. Clement F. 
Street before the Western Railway Club, April 18, 190°. 
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sections formerly looked upon as inacces- 
sible for residence purposes. These ex- 
tensions have resulted in a corresponding 
increase of the area served by suburban 
lines, and there is therefore a demand for 
a longer haul of the average suburban 
passenger. It is believed this demand for 
a longer haul has greatly enhanced the 
attractiveness of this class of service and 
makes it possible to realize a profit on 
lines formerly operated at a loss. 

The efficient handling of suburban 
traffic requires the operation of trains at 
high speeds through sections which are 
thickly populated, and also jarge and ex- 
pensive terminal facilities. Exactly the 
same requirements exist in connection 
with the handling of trunk line service. 
Both classes require a private right of way 
without grade crossings, a complete sys- 
tem of block signals, interlocking plants 
and safety appliances. ' 

Some railroads have been making im- 
provements in the equipment used in sub- 
urban service. The character of the cars 
employed has been improved, and in order 
to increase the speed at which trains can 
be operated there has been a jarge increase 
in the weight of locomotives. Even these 
costly improvements are not meeting the 
competition of electric lines, and if the 
full earning power of this traffic is devel- 
oped the adoption of electricity as a mo- 
tive power is imperative. 

Some of the benefits which are derive: 
from this change are as follows: 

Increase in gross receipts. 

Better application of power to trains. 

Increased capacity of terminals. 

Réduction in operating expenses. 

Reduction in terminal costs. ...%' > 

Reduction in cost of maintenance’ o! 
equipment. 

Increased reliability of service. 

It needs no argument to prove that a 
better suburban service can be given with 
electric than with steam equipment, and 
all records show .that the introduction of 
electricity is followed by a large increase 
in gross receipts. 

A system of traction having power units 
attached to the trucks of the cars is de- 
sirable for suburban service for the fol- 
lowing reasons: 

(1) A high rate of acceleration can be 
obtained. 

(2) A change in the weight of a train 
does. not cause a corresponding change in 
the rate of acceleration. 

' (3) The rate of acceleration can be 
changed to suit different conditions. 

(4) Switch engines are not required. 

(5) Draw-bar strains are distributed. 

These are all important in the opera- 


: 
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tion of’ suburban’ service and therefore it 
is not believed that any system of loco- 
motives or other single power units will 
ever again be extensively introduced into 
this class of traffic. 

The introduction of electricity is fol- 
lowed by an increase in the capacity of 
existing terminals for handling trains. 
During the rush hours of the day these 
terminals are generally very much over- 
crowded. 

Trains handled by electricity require 
only one or two switching movements for 
accomplishing the results outlined. On 
these trains the motorman merely carries 
his operating lever from one end of the 
train to the other, and the throwing of 
one or two switches is the cnly operation 
required for fitting the train for a run in 
the opposite direction. The making up 
of trains and hauling of them to the depot 
can be performed entirely by the motor 
cars themselves, and switch engines for 
this work can be dispensed with. 

The limiting feature of the capacity 
of a terminal is either the track room 
available, or the number of switching 
movements which can be made. If track 
room in the depot is the limiting feature, 
this limit is extended thirty or forty per 
cent, as the handling of electric equipment 
does not require more than one-half as 
many such movements as ihe handling 
of steam equipment. 

The rapid acceleration of electric trains 
is another feature which increases the 
capacity of terminals, as it enables a more 
rapid movement of trains than that ob- 
tained by the use of switch engines. 

The introduction of, electricity on a 
large elevated system was’ followed by a 
reduction in the total operating expenses 
of from 13.2 to 9.5 cents per car: 


mile (twenty-eight per cent) and 
an operating ratio of from 58.1 
to 41.2 per cent of the gross 


earnings. : A portion of this saving is in 
the cost of power supply and conducting 
transportation, but the largest saving is 
in the cost of maintenance of equip- 
ment. It is believed that even a greater 
reduction can be made in the cost of 
operating suburban traffic on steam rail- 
roads, as the conditions under which loco- 
motives were operated on elevated roads 
were more favorable than those at most 
large terminals. The cost of maintenance 
of locomotives was always very low for 
elevated roads and ‘the weight of this 
equipment was only about one-fourth of 
that in use on a number ‘of suburban lines. 
The elevated roads. were. operating under 
conditions which enabled them to reduce 
the terminal -cost of caring for locomo- 
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tives to lower figures than it is possible to 
obtain on surface lines. 

For the care of locomotives at terminal 
points, roundhouses must be installed and 
maintained, and as these structures must 
be of a permanent character, their first 
cost is high. 

Additional buildings must be provided 
for supplying the locomotives with coal 
and sand; cinder pits must be installed 
and a gang of men employed for remoy- 
ing ashes and cinders; care must be pro- 
vided for the removal of ashes from the 
cinder pits and switch engines employed 
for handling the cars. 

With electric cars the terminal costs 
are reduced by about sixty per cent and 
the investment in buildings and equip- 
ment reduced by eighty or ninety per cent. 
The following gives a general outline 
of about what is accomplished in this 
direction : 

Roundhouse, eliminated; cinder pit, 
eliminated; washing boilers, eliminated ; 
cleaning flues and grates, eliminated; 
packing cellars, eliminated; firing up en- 
gines, eliminated; turntable expenses, 
eliminated; wiping, practically elim- 
inated ; sand-house expenses, about equal ; 
water supply, practically eliminated; 
coal trestles, eliminated. 

The arrangements made for handling 
of coal and ashes are transferred to the 
central power-house, but owing to the bet- 
ter facilities installed, the cost of doing 
the work can be reduced. 

The care of electric cars does not re- 
quire expensive buildings and, as a rule, 
they are not placed under cover when out 
of service. Where this practice is fol- 
lowed, the only building required is a 
small inspection house provided with pits. 
In fact, all the arrangements made for 
the care of locomotives are done away 
with and the provision made for caring 
for cars under the present system, with 
the addition of an inspection and light 
repair: house, will prove adequate. 

There is some variation in the system 
of inspection in practice on electric lines. 
On three elevated railroads the practice 
is to inspect the motors, all electrical 
equipment and trucks every three days. 
At the time of this inspection the motor 
cases are opened, the commutators and 
brushes carefully inspected, new brushes 
applied where required and light repairs 
made. The amount of time required for 
doing this work is from thirty to forty- 
five minutes per car and it requires a force 
the equivalent of about one man for every 
ten. motor cars in service, that is—on a 
line. where sixty motor cars are in service, 
a force of six men is constantly em- 
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ployed in inspecting motors,, electrical 
equipment and. trucks. 

On two elevated roads the practice is to 
make an inspection of, each car before it 
enters the service in the morning. After 
it has run about half a mile an inspector 
boards the car and questions the motor- 
man regarding the operation of each por- 
tion of its equipment. Motor cars in con- 
stant service make an average of 220 miles 
per day and after they have run about 
50,000 miles are taken into the shop and 
thoroughly overhauled. 

The cost of labor for making inspection 
under each system as above outlined, and 
also light running repairs, is from twenty 
to twenty-five cents per ‘motor car per day. 
Assuming that six-car trains can be op- 
erated by one locomotive or by three motor 
cars, this gives a terminal cost of about 
sixty-five cents for electric equipment and 
£1.53 for locomotives. Where heavy serv- 
ice is being operated, this difference 
amounts to from $30,000 to $40,000 per 
year which is saved by the adoption of 
electricity. 

The average cost of maintenance for 
electric equipment of cars per car-mile on 
twenty-two electric roads is 0.580 cent, 
which is 4.33 per cent of the total cost 
of operation. This cost includes the main- 
tenance of electric heaters and electric 
lights, which are used on nearly all. of 
the roads from which these records have 
been taken. 

There is a wide variation in the cost 
of operation of power plants per car-mile, 
which varies from 1.173 up to 3.830 cents, 
with an average of 2.277 cents. This varia- 
tion, is due largely to the conditions under 
which the different power-houses are op- 
erated. The lowest costs are for plants 
having a number of separate units, and 
when these units are in use they are 
usually worked to their full capacity. 

An item of considerable consequence 
in connection with the maintenance of 
steam locomotives is the fact that each 
one of them must receive heavy repairs 
on an average of about every twelve 
months, and as the making of these re- 
pairs requires a period of from thirty to 
forty days’ time, a locomotive is only 
available for service about nine-tenths of 
the period of its existence. 

Electrically operated cars have a ma- 
terial advantage over the steam locomo- 
tives in this regard. The records show that 
only two and one-half to three per cent of 
the trucks’ are out of service for heavy 
repairs, ‘but this is not the controlling 
feature of the availability of the equip- 
ment for service, as from five to six per 
cent of ‘the car bodies are usually out of 
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service for painting and varnishing. The 
practice is, therefore, to have two or three 


per cent more car bodies than trucks, and | 


when a body is taken to the shop for paint- 
ing and varnishing, the trucks—if they 
are not in need of heavy repairs—are kept 
in service under another body. The trucks 
are all interchangeable, so that in case 
one of them needs repairs, it can be re- 
placed by another and the car retained in 
service. The time required in weli 
equipped shops for removing a truck and 
putting another one in its place is from 
thirty to forty-five minutes. This makes 
an extremely flexible system and one un- 
der which a large percentage of the equip- 
ment can be kept in continual’ service. 
The parts of electric equipment which 
wear out and require renewal are so few 
in comparison with those on a locomotive 
that neglect in keeping up repairs does 
not result in a corresponding deterioration 
in its condition. 

The records of maintenance of electric 
line per mile per year shows an average 
of $149.11 for eighteen different roads. 
Some of these are operating a portion of 
their cars through suburban districts, and 
all of them operate througa large cities 
where they must contend with a compli- 


eation of telephone and_ telegraph 
wires, also crossings and curves, 
which necessitate a complication of 
guy wires. The cost of maintain- 


ing an electric line on a private right of 
way is lower than the average figure here 
given. For heavy service catenary cables 
are used for suspending the trolley wire, 
which further decreases this cost. 

The records of a large elevated railway 
show only one-third as many delays to 
service owing to failure of equipment 
since electricity was adopted as there were 
when operating with steam. These 
records refer to actual number of delays 
and do not take into consideration 
an increase of more than _ twenty 
per cent in the number of trains 
operated. Some of the officials of 
this road state that this is the most 
important benefit which that company has 
derived from the adoption of electricity. 
This reliability of service is of even more 
importance to steam railroads than to 
the elevated, where suburban service is 
operated on the same tracks as through 
trunk line trains, as any delay to the 


suburban service is not only a cause of 
annoyance and expense in itself, but is 
also the cause of annoyance and expense 
in connection with the through service. 
One of the causes for this reduction 
in the number of failures of equipment 
is undoubtedly owing to the even distri- 
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bution of draw-bar strains. With: eléc- 
trical equipment these are distributed 
throughout the train in’ a manner which 
compels each car to do its share ‘of: the 
work and it is only reasonable to expect 
that with such a ateiention there will 
be fewer failures. 

The cost of electric power per ‘Adtontath 
hour is well established by records froma 
large number of power stations which have 
been in operation for many years. ‘This 
figure, of course, varies with the price-of 
coal. On a basis of coal at $2.75 t6"$3 
per ton, $0.0050 per kilowatt-hour at the 
switchboard is a very fair figure, but tests 
have been made, which were as low’ as 
$0.0036. All records which have been 
made show very clearly that with a heavy 
traffic the cost of coal is very much ‘less 
with electric than with steam equipment. 

This is a very important item in the 
question of the cost of operation, but is 
insignificant in comparison with the 
large question of furnishing a railroad 
service which will meet demands and de- 
velop the earning capacity of a road to 


_its fullest extent. 


The cost of lighting cars by electricity 
on the elevated railways is only about 
twelve per cent of the cost of doing this 
work under the systems which were in use 
before the introduction of electricity. 
This is, however, one of the smallest 
features for consideration, as there is no 
other one thing which adds more to the 
attractiveness of any- service than well- 
lighted cars. 

The ideal method of heating cars, from 
an operating standpoint, is by electricity, 
but the cost of fuel with this system is 
much higher than by the use of steam. 
The existing systems can be. used for 
heating at terminals and electric heaters 
used while the cars are ‘n service. 

Two systems of electric traction are in 
use in this country—the direct-current 
system and the alternating-curren{ sys- 
tem. All medium and large-sized so- 
called direct-current roads are now op- 
erated about as follows: the central power 
station produces alternating current at 
high voltage, transmission lines feed this 
current to rotary transformers dis- 
tributed along the line where it. is trans- 
formed to direct current at from 500 to 
650 volts and fed to the trolley wires, from 
which it is carried to the motors. 

There are two objections to this Sys- 
tem: 

1. The limitation of , trolley. Voltage. 

. The rotary converter. 

i maximum capacity of a. trolley line 
of 0000 copper carrying 600 volts | is about 
reached in operating some’ of the heavy 
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interurban cars now in use. Trains such 
as are used on our elevated railways and 
in suburban service can not be operated 
with this equipment, and for handling 
such trains either a higher trolley voltage 
or a larger conductor must be used. A 
higher trolley voltage is manifestly the 
most desirable, but as this can not be 
secured with the direct-current system, 
the only alternative with that system is a 
larger conductor. Trains of this size de- 
mand a conductor of dimensions which 
would be prohibitive in cost if of copper, 
and therefore the third-rail conductor has 
been installed. 

The objections to the rotary converter 
are the cost of its installation and the 
fact that as it has moving parts it must 
have constant attendance. With low volt- 
age in the trolley wire converters must be 
located at frequent intervals on, all large 
systems. At each converter station at least 
one man must be in constant attendance. 
In all direct-current systems the instal- 
lation of transformer houses is an im- 
portant item of first cost, and their at- 
tendance an important item of operation. 

The limitations of voltage of direct 
current and the cost of installing and 
operating rotary converters have led en- 
gineers to spend a large amount of time 
in developing a system of electric traction 
which can be operated by an alternating 
current in the motors. The result is that 
in Europe a number of systems have been 
installed with polyphase induction motors 
on the cars. American engineers have re- 
fused to adopt this type of motor as they 
do not consider it suitable for this serv- 
ice. The objections to it are that it is 
inherently a constant speed motor, is not 
economical when working at less than its 
full capacity and its use requires at least 
two overhead conductors. Instead of try- 
ing to adapt this unsuitable device to 
traction conditions American engineers 
have been devoting their energies to the 
development of an alternating-current 
motor which should have all the good 
characteristics of a direct-current mo- 
tor without its limitations. A number 
of different schemes have been proposed 
and experimented with but the only one as 
yet placed in actual operation is the single- 
phase series-wound commutator type al- 
ternating-current motor invented by Mr. 
B. G. Lamme, chief engineer of the West- 
inghouse Electric and Manufacturing 
Company. 

With this system an overhead conduc- 
tor is used and the voltage can be varied 
to suit conditions and requirements. The 
motors will operate equally well with 
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either alternating current or direct cur- 
rent. ‘ 

The direct-current system can not meet 
all the demands of heavy trunk line rail- 
way service. It should not therefore be 
installed on suburban, lines, as any system. 
introduced for this service should be one 
which can be extended to meet the require- 
ments of all classes of service. It would 
be just about as reasonable to undertake 
to operate all of our steam locomotives 
with a uniform boiler pressure of fifty 
pounds per square inch as to undertake 
to operate a heavy freight service with an 
electric current of 600 voits. If our 
through passenger and freight service is 
ever handled by electricity, it will be at 
much higher voltages than those which 
can be obtained with the direct-current 
system. This system, in addition to plac- 
ing a limit on the voltage, requires the 
use of a third-rail conductor for heavy 
service. This type of conductor has its 
place. It is giving excellent satisfaction 
on elevated railways, and on some lines 
conditions exist which will not permit of 
the use of any other type. Where condi- 
tions will permit of the use of either the 
third rail or an overhead conductor, due 
consideration should be given to the fol- 
lowing objections which have been brought 
to the third rail. 

It can not be used in term:nals or yards 
where switching is done, and therefore 
this work must be performed by steam 
locomotives, or an overhead conductor in- 
stalled, which involves two systems of 
collectors. 

Liability of fire in case of wrecks. A 
number of fires have resulted from cars 
coming in contact with the third rail and 
causing a short-circuit to the track rail. 

Danger to track walkers, section 
gangs, train men and trespassers. 

The rail must be broken at grade cross- 
ings and the power cut off the trains at 
such points, or an overhead conductor in- 
stalled. 

The liability of the third rail to become 
displaced by a derailment. 

The necessity of accurate adjustment 
in height. 

Difficulty of keeping it free from snow 
and. ice. 

Difficulty regarding clearances. Where 
the third rail has been installed there has 
been trouble in fixing a location in which 


it would clear locomotive cylinders, 
trucks of cars, and other parts of the roll- 
ing stock. 


The cost of installation is subject to 
small variation and must be almost as 
great for light traffic and easy conditions 
as for heavy traffic and severe conditions. 
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Each one of these objections should be 
given consideration only as it relates to 
a particular installation which is being 
considered. There are places where the 
advantages to be gained by its use will 
more than offset all of these objections 
and it is the best form of conductor to 
use. 

With the single-phase alternating-cur- 
rent system the overhead conductor js 
used. It has objectionable features, some 
of which are as follows: 

Difficulty of securing head room 
through tunnels, under bridges and exist- 
ing structures. These have been so 
serious as to compel the use of a third 
rail at some places. 

Snow and ice will collect on the trolley 
wire. 

Poles and guy wires break and allow 


. the trolley wir. to fall. 


Trolley wires break. 

The general appearance of both -le 
armature and field for the single-phase 
motor and their mechanical construction 
is the same as that of those which are 
used with the direct-current system of 
electric traction, and which have been the 
foundation of the immense success of that 
system. The only difference is in the 
windings, which have been changed to 
permit of the use of either an alternating 
current or direct current. The machinery 
required for maintaining all parts of this 
motor is the same as that required for the 
direct current and the methods for mak- 
ing repairs have all been established by 
many years of service. 

The static transformer has no moving 
parts and is therefore not subject to wear. 

The reversing switch which is used for 
reversing the direction of the motors is an 
extremely simple piece of apparatus and is 
subject to little wear, as all of its move- 
ments are made at slow speed. It is op- 
erated by air pressure which is controlled 
by a magnet valve. 

The operation of the master controller 
is effected by electric contacts at a very 
low voltage and there is nothing about it 
which is subject to wear or liable to get 
out of order. 

In connecting a train of cars for a 
multiple control system, seven low volt- 
age conductors are carried through each 
of the motor cars and trailers. These 
cables terminate in a seven-point switch 
and the connection from one car to the. 
other is made by a flexible cable. 

The speed of the car is regulated by an 
inductive regulator, which draws from the 
system the amount of current desired and 
there are therefore no rheostatic losses. 
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The New Plant of the Manila Electric Railway and Lighting Company. 


T THE time of the accession of This tramway was owned and operated very light track, the steel averaging about 
A the Philippines by the United by La Compania de las Trauvias de Fili- fifty-five pounds per yard. 

States, the tramway facilities of pinas, which also owned and operated Fares were collected on a “zone” basis, 
Manila consisted of thirteen miles of a steam line running from the city limits the system being divided into seven sec- 














Mar SHowine Car Lines, Manica Evectric RArLway. 


track, upon which were operated about a to Malaban, a town of 12,000 inhabitants, tions, over each of which a fare of four 
dozen small horse cars, seating from eight located about five miles north of Manila centavos, or two cents, was charged. 

to twelve persons each. This line was on the bay. Over this road a single train In the interests of J. G. White & Com- 
seemingly laid out without any particular of two cars was ordinarily operated, al- pany and others, Mr. C. G. Young, 





Map SHOwING FEEDER AND TROLLEY Lines, Mania Exectric Rariway. 
reference to the requirements of traffic, though for special occasions, such as general superintendent of construc- 


and the cars were operated with the same fiestas, cock fights, etc., four cars were tion for this company, went. to 
disregard of efficient service. required. The horse-car line consisted of Manila in 1902, and, after a care- 
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ful study of the situation, embodied 
in his tport a scheme fo® the electrifica- 
tion of both horse car and steam roads, 
‘and the merging with these of the electric 
lighting system, then owned and operated 
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a party of the city and government officials 
over the road. 

The problem involved in the design and 
construction for such a system required 
to be overcome many obstacles peculiar 








Fiuirino WORKMEN ON TRACK CoNnsTRUCTION, MANILA ELECTRIC RAILWAY. 


by La Electricista. Soon after this 
franchises were acquired, through public 
bidding, by the above-named company 
and others, covering an electric railway 
and an electric lighting system, and im- 


to that location and these are, naturally, 
of considerable interest to engineers in 
the United States. 

At the outset, it was found that woods 
commonly used for construction purposes 








STREET SCENE IN MANILA, SHOWING OLD TYPE OF STREET CaR. 


mediately thereafter construction and re- 
construction work was begun. 

On Monday, April 10, the new-electric 
-railway) system .was opened with appro- 
priate.ceremonieg, \the first, car eonveying 


thige 


in this country were unsuited to the 
climate and conditions of Manila. In ad- 
dition to the rapid decay, caused: by the 
moist climate, another factor in the shape 
of the“white ant” demanded consideration. 
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This insect attacks nearly all foreign and 
many domestic woods, and an exhaustive 
study was made to determine the best 
materials for poles, ties, car bodies, etc. 
Several tropical woods, among them “jar- 
rah,” “teak” and “molave,” gave excellent 
satisfaction. California redwood, treated 
with carbolineum and other preservatives, 
was also tried and gave excellent results 
in the majority of cases. The high 
humidity of this climate is also responsible 
for rapid disintegration of steel used in 
rails and for structural purposes. On this 
account, it was found necessary to thor- 
oughly paint all rails and joints with, 
asphaltum, and all structural steel work 
was covered with a special carbon paint. 

The power-house is located on an islan« 
in the Pasig river and consists of a boiler 
room 54 by 170 feet, and an engine room 
forty-seven feet wide and the same length. 
Beneath the engine room is a basement, its 
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LINE AND TRACK CONSTRUCTION IN WALLED 
Criry, Mantua Exvectric RaAtLway. 


floor being on the same level as the boiler 
room. The framework of the building 
is of steel. The walls and roof are built 
of concrete. Steam is generated in eight 
Babeock & Wilcox 
boilers, arranged in two batteries of four 
each. The station has one stack, built o! 
steel. It is 175 feet high and fifteen feet 
in diameter, and is located between the 
two batteries of boilers. 

Coal is brought from Australia and is 
stored along the side of the boiler room, 
from which place it is distributed to the 
boilers by a Gantry radial crane. The 
crane has a radius:of 135 feet, and a capac- 
ity of fifty tons per hour. Coal may be 
stored by the cranes to a depth of thirty 
feet, giving a total coal-storage capacity 
of 28,000 tons. Owing to the cheapness 
of native labor, the boilers are stoked by 
hand. Feed water is raised from a driven 


400-horse-power 


-well by a compressed air system and wate- 
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for the condensers is taken from the river 
on, one side of the island through a con- 
crete intake, and is discharged into a 
similar channel which conveys it to the 
opposite side of the island. 

The engine-room equipment consists of 
three Westinghouse-Parsons turbines of 
1,000 horse-power each. These are direct- 
connected to three 750-kilowatt, three- 
phase, sixty-cycle generators which will 
furnish current at 370 volts. The turbines 
are operated with a steam pressure of 
200 pounds per square inch, and a vacuum 
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stalled three 500-kilowatt rotary converters 
which convert the 370-volt alternating 
current to direct current at 600 volts. 
There is also one 300-kilowatt, 370 to 
600-volt converter. Direct-connected to 
one of the above rotaries is a 125-kilowatt 
booster. 

The transformer equipment in the 
power-house consists of four 250-kilowatt 


and two 500-kilowatt oil-cooled trans- 
formers. These step the voltage up from 


370 to 3,400 volts. 
The company also supplies current for 
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from which two-phase motors, are lamps 
and incandescent lamps will be supplied. 
In the sparsely settled districts of the city 
only one-phase will be carried and every 
precaution has been taken to bring about 
a balanced condition of the electric sys- 
tem. , 
The railway load is approximately half 
the output of the station. 

The load is handled and distributed 
from the switchboard which extends along 
one side of the engine room. The switch- 
board is 105 feet in length and consists 
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GENERATOR, EXCITER AND ALTERNATING-CURRENT ROTARY CONVERTER PANELS, PowER-Hovusk, MANILA ELEctRIC RAiLway. 


of twenty-seven inches. Their speed is 
1,800 revolutions per minute. 

In addition to the above machinery, 
there is now being installed in the station 
a 2,000-horse-power Westinghouse-Par- 
sons turbine direct-connected to a 1,500- 
kilowatt, three-phase, sixty-cycle, 370- 
volt generator. 

Field current for the generator is fur- 
nished by three exciter units. One of these 
is of fifty kilowatts capacity and is mo- 
tor-driven. The other two are of thirty- 
seven and one-half kilowatts capacity 
each, and are driven by steam engines. 

In the engine room there are also in- 


lighting and power purposes, and as all 
of the generators deliver alternating cur- 
rent, the power required for the operation 
of the railway system is supplied through 
the rotaries located in the power-house, 
no outside substations being necessary. 
The alternating-current transmission 
lines are two-phase, four-wire, and 
the network of each is tied to- 
gether in order to utilize the cop- 
per to the greatest advantage. Line 
lightning arresters are installed at fre- 
quent intervals, in accordance with the 
latest practice. The secondary distribu- 
tion at 120 to 224 volts is three-wire, 


of forty-four panels. Eight feeder lines 
leave the building and distribute to as 
many sections of trolley line. These sec- 
tions are arranged in the usual manner, 
with tied switches, so that the copper 
can be used in the most economical man- 
ner, and, at the same time, any section can 
be isolated in case of trouble. 

The feeder system contains the equiva- 
lent of twenty-five miles of No. 0000 
cable. Both girder and tee rail are used, 
the former in the few streets which are 
paved with block, either granite or wood, 
and the latter on macadamized streets and 
in the open country. The girder rail is 
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ninety-four pounds steel, the tee rail 
seventy pounds A. S. C. E. section. 

A lag-screw spike, commonly used 
throughout Europe, has been adopted and 
has proved a great success. 

The system of line and track construc- 
tion on single-track lines within the walled 








REAR OF RoTARY CONVERTER BoarRD, POWER- 
Hovuskg, MANILA ELECTRIC RAILWAY. 

city is shown in the accompanying illus- 

tration. On the double-track lines out- 

side the walled city, the trolley and feeder 

wires are supported by a single row of 








REAR OF TRANSFORMERS, PowER-HOUSE, 
ManiLa ELECTHIC RatLway. 
ornamental posts placed between the 

tracks. 

The rolling stock at present consists of 
100 cars, the majority being of the single 
truck, cross-bench open type, used in the 
United States during the summer months, 
while to provide for the rainy season a 
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number of convertible and semi-converti- 
ble cars will be used. The single-truck 
cars are equipped with two forty-horse- 
power double-truck motors, and the 
double truck with two fifty-horse-power 
double-truck motors. This large capacity 
was chosen, not on account of grades, for 
the line is comparatively level, but on ac- 
count of the high temperature in which 
they are required to operate. The Cana- 
dian system of fare collection, by means 
of fare boxes, has been adopted, and the 
“zone” basis, within the city limits, has 
been abandoned. The first-class fare is 
twelve centavos, or six cents, while for 
the second-class, tén centavos, or five 
cents, is charged. This latter will, un- 
doubtedly, be more popular. 

The newly adopted currency on the gold 
basis, with a ratio of two to one, has 
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Lighting Company, artificial light was 
supplied to the residents of Manila by 
La Electricista, there being no gas pom 
pany. This supplied are and incandes- 
cent lights for both municipal and private 
use. Its plant at the date of Mr. 
Young’s report was extremely inadequate 
in capacity and obsolete in design. Seven- 
teen small generators were in place, and 
steam was generated in ten small boilers, 
having a total capacity of 2,000 horse- 
power. The generators were rope-driven by 
two 450-horse-power Buckeye engines, and 
six 300-horse-power Buckeye engines, the 
latter, however, were connected to jack- 
shafting from which the ten sixty-kilowatt 
Brush alternators were driven. Single- 
phase current for incandescent lighting 
was furnished at 110 volts, and 133 cycles. 
The power plant building is of wood 
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brought about a very stable and satisfac- 
tory condition of the monetary system. 

In addition to cash fares, tickets are 
also used, and these will be sold in lots, 
at a reduced rate. 

A large car shop has been provided, 
equipped with a full complement of tools 
necessary for the repair of cars and 
motors, and it is probable that, in the 
near future, the cars will be built en- 
tirely in this shop. 

A large storage barn, built in the native 
style of a hollow square, provides storage 
for the cars and offices for the company. 
A fully equipped printing office has been 
installed, and tickets, time-tables, an- 
nouncements, etc., will be printed by the 
company. 

Previous to the completion of the power- 
house of the Manila Electric Railway and 


frame, with galvanized iron roof, and the 
architecture of the prevailing Spanish 
type. 

The pole-line construction was seem- 
ingly high grade, consisting of iron poles 


with native hardwood cross-arms. How- 
ever, the moist climate resulted in an ex- 
tremely rapid deterioration of the metal, 
and many of these poles were found to be 
actually rusted in two. The copper was 
entirely inadequate, and the wiring, es- 
pecially interior, was done with almost no 
regard for safety. Each customer was re- 
quired to purchase his own meter, and 
current was charged for at the rate of 
from $1.20 to $2.45, Mexican, per six- 
teen-candle-power lamp per month. Meter 
rates were thirty cents, Mexican, per kilo- 
watt-hour and about 18,000 incandescent 
lamps were in use. 
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Seventh General Meeting of the American Electrochemical Society. 





Report of the Meeting Held at Boston and Cambridge, Mass., April 25, 26 and 27, 1905. 


HE members of the American Elec- 
T trochemical Society assembled 
Tuesday morning, April 25, at 
the .Hotel Lenox, Boston, Mass., which 
had been designated as the headquarters 
for the seventh general meeting, to be held 
in that city and Cambridge during that 
day and the following Wednesday and 
‘Thursday. 

The opening business session of the so- 
ciety was held .at 9.30 a. M., at the 
Augustus Lowell laboratories of electrical 
engineering. At this session a number 
of papers were read and discussed, the 
meeting adjourning at 1 P. M., in order 
that the members might attend a recep- 
tion given to the society by the Massa- 
chusetts Institute of Technology. This 
reception was held at the Technology 
Club, in Newbury street, where the mem- 
bers were received by~ President Henry 
S. Pritchett. The reception was followed 
by a lunch, and later a visit was made to 
the Lynn works of the General Electric 
Company. The society was met at the 
Lynn station by Professor Elihu Thom- 
son and other members of the engineering 
staff, and conducted through the large 
works there, many interesting processes 
and machines being exhibited. The mem- 
bers were particularly interested in the 
work being done on steam turbines, both 
as regards construction and experimental 
investigations. 

On Tuesday evening the presidential 
_ address was delivered by Dr. Henry S. 
Carhart. He took for his subject “Re- 
visions of the Theory of Electrolysis.” 
Dr. Carhart gave a brief, but very interest- 
ing review of the various theories which 
have been put forward to explain the con- 
duction of electricity through electrolytes. 
He dwelt particularly on the work of 
Grotthus, who in 1805 offered the first 
satisfactory and usable explanation of 
electrolysis. Grotthus was born in Lithu- 
ania, and until his eighteenth year de- 
voted his time to the care of his estates, 
his natural inclination toward science 
being severely repressed by his family. 
On reaching his eighteenth year he 
went to Berlin, and devoted himself 
to scientific investigations. From there 


he went to Paris, and later returned to 
his native country. In all, he spent three 
years in scientific investigations, and dur- 
ing this time he put forward his theory, 
which, for fifty years, was held to be the 
most satisfactory explanation of electrol- 
ysis. Grotthus’s theory was extended by 


. 





Clausius, and later Clausius’s theory was 
replaced by that of Arrhenius. The dif- 
ference in the three theories is this: Grott- 
hus assumed the molecules of matter held 
in solution to be polarized by the charged 
electrodes, so that they arranged them- 
selves in chains, the positive end of the 
molecule pointing toward the cathode, and 
the negative, toward the anode. When the 
force of attraction exerted by the two 
electrodes was sufficient to break up a 
molecule, its two parts separated, the posi- 
tively charged part being set free at the 
cathode. This left the negative part free, 
and it, acting with the cathode, broke up 
the next molecule in the chain and com- 
bined with its positive portion. This 
action took place throughout the entire 
chain, leaving at the other electrode a free 
negatively charged part. In this way a 
transfer of electricity was accomplished 
throughout the electrolyte without it being 
necessary for any one particle to travel 
the entire distance between the electrodes. 
Clausius, in his modification of Grotthus’s 
theory, assumed that the exchange just 
explained was going on continuously, even 
though no current be flowing; that, under 
certain conditions, a group of molecules 
would find themselves in such an arrange- 
ment that each would break up into two 
parts, which, adopting Faraday’s termi- 
nology, are called ions, and that the posi- 
tive ions thus formed, recombining with 
different negative ions, would form new 
molecules. This, it will be seen, is merely 
extending Grotthus’s idea of exchange of 
partners, but it was thought to explain 
conduction through electrolysis when the 
applied electromotive force was less than 
that necessary to bring about decomposi- 
tion. Arrhenius extended Clausius’s 
theory, and assumed that, in every elec- 
trolyte, a certain number of molecules 
break up into ions, and that all electro- 
lytes contain some of these free ions. 
This is the dissociation theory, which has 
given rise to so much controyersy. Its 
advocates contend that it is not only the 
best explanation of electrolytic action, but 
it also explains abnormal osmotic press- 
ures and the raising and lowering of the 
boiling and freezing points of solutions. 
The osmotic pressure is that pressure 
existing in a solution due to the presence 
of the dissolved material, and, according 
to the dissociation theory, it corresponds 
to the vapor pressure of the dissolved 
material. 

Dr. Carhart mentioned the valuable 


work of Davy, Faraday and others. He 
concluded with the suggestion that the dis- 
sociation theory be given credit for the 
good it has accomplished, and that it be 
treated as a working theory until it can 
be replaced by one which is more satis- 
factory and more generally applicable. 
During the evening an exhibit of elec- 
trolytic appliances, particularly electric 


" furnaces of different types, was made by 


Eimer & Amend, 205-211 Third avenue, 
New York city. The new kryptol fur- 
naces were shown, and attracted a good 
deal of interest. 

Following this, an enjoyable smoker 
was held at the Hotel Lenox. 

The second business session was held 
on Wednesday morning, at 9.30 A. M., in 
Pierce Hall, Harvard University, Cam- 
bridge. At this meeting the reports of 
the officers were presented. The secretary 
stated that the membership at the present 
time was 681; that the cash balance at 
the close of last year was $1,134; that 
$1,000 had been invested in a bond; that 
the cash balance on March 31 was $2,617 
in cash, with still a large number of dues 
unpaid, and that the directors had author- 
ized the purchase of a second bond, to 
cost $1,000. There are still numbers of 
the different volumes of the transactions 
on hand, which are for sale. 

This session was followed by a recep- 
tion tendered by Harvard University in 
Harvard Union, where the society was re- 
ceived by President Charles W. Eliot. 

In the afternoon two parties were made 
up from members of the society, one visit- 
ing the Harvard buildings, and the other 
taking a special electric car to the coke 
works of the New England Gas and Coke 
Company, at Everett. 

In the evening a banquet was held at 
the Hotel Lenox, where an enjoyable re- 
past was served, followed by entertaining 
addresses by Dr. A. E. Kennelly, Dr. H. 
S. Carhart, Dr. Joseph W. Richards, Dr. 
H. W. Wiley and others. 

The third session was held at the 
Augustus Lowell laboratories on Thursday 
morning, April 27, when all papers which 
had not previously been read were pre- 
sented either in abstract or by title. This 
was followed by a luncheon at the Tech- 
nology Club. 

During the Wednesday morning session 
an amendment to the constitution, simpli- 
fying the method of counting the ballots, 
was adopted. 

During the Thursday morning session 
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announcement of the election of officers 
for the ensuing year was made. Those 
elected were: president, Dr. Wilder D. 
Bancroft; vice-presidents, Dr. E. F. 
Roeber, Mr. Carl Hering, Dr. Louis Kah- 
lenberg; managers, Dr. Charles A. Do- 
remus, Mr. C. P. Townsend and Dr. W. 
R. Whitney ; secretary, Mr. 8. 8. Sadtler ; 
treasurer, Dr. P. G. Salom. 


PAPERS PRESENTED TUESDAY MORNING. 


The first paper read Tuesday morning 
was by Dr. W. S. Franklin and L. A. 
Freudenberger, and was entitled “Rever- 
sible and Irreversible Electrolytic Polar- 
ization.” The authors reviewed briefly the 
various explanations which have been of- 
fered to explain the action of an electro- 
ivtic cell. ‘The various quantitative ideas 
which are employed in the discussion of 
physical phenomena, from the point of 
view of thermodynamics, apply primarily 
to states of thermal equilibrium, but these 
quantitative ideas may be generalized so 
as to be strictly applicable to what are 
called permanently varying states. In the 
application of the principles of thermo- 
dynamics to actual phenomena, to things 
which really take place, it is essential 
either that the processes involved ap- 
proach complete reversibility as they take 
place more and more slowly, or that the 
processes involved approach more and 
more nearly what may be called steady 
sweeps as the actual physical conditions 
approach more and more nearly to the 
ideal conditions which are assumed to 
exist as a basis for the application of the 
ideas of thermodynamics. When electrol- 
takes place rapidly, one would 
naturally suppose it to be reversible, and 
it is an investigation of this question which 
is treated of in the paper. 

The polarization of an electrolytic cell 
may be defined as the back electromotive 
force of the cell, aside from that part 
R i which is due to the resistance of the 
electrolyte—that is, according to the equa- 
tion, E= Ri + f (1) + e, polarization 
may be defined as [f (1) + e], and is 
equal and opposite to E — R i, where E 
is the total electromotive force applied to 
the cell. In this expression, e is that por- 
tion of the polarization of the cell which 
is reversible, while f (7) is that portion 
which is irreversible, but which must be 
some function of the current. By measur- 
ing the polarization under different con- 
ditions, ;where the impressed electromotive- 
force, resistance, and the current flowing 
were known, one should be able to separate 
the two unknown quantities, and thus deter- 
mine the values of the reversible and the 
irreversible polarizations. It must be re- 
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membered, however, that the value of the 
reversible polarization varies with concen- 
tration changes, with the character of the 
surface layers of the electrodes, and with 
temperature changes due to a continued 
flow of current. These things are not 
functions of the current, but they are 
functions of the time integral of the cur- 
rent, or the quantity of electricity which 
has passed through the cell; and the pro- 
portion of the reversible polarization 
which depends on these things does not 
change with quick changes of the current. 
This reversible polarization persists when 
the current is reversed, and contributes 
to the recovery of the energy previously 
expended in the cell. 

That part of the polarization of an elec- 
trolytic cell which does not persist. when 
the current is quickly reversed does not 
contribute to the recovery of the energy 
previously expended in the cell. This part 
of the polarization always opposes the cur- 
rent, and causes the dissipation of energy 
and it may be called the irreversible polari- 
zation, which, in general, may be defined 
as that part of the polarization which is a 
functjon of the current. 

One difficulty encountered in endeavor- 
ing to separate the two parts, as indicated 
above, is that E is, to a certain extent, a 
function of the coulombs, because of local 
changes of concentration of the electro- 
lyte, because of progressive changes in the 
character of the surface layers of the elec- 
trodes, and because of temperature changes 
due to continued flow of current. Some 
curves were exhibited by Dr. Franklin, 
giving the results of the experimental in- 
vestigation. ‘The curves had a rather sin- 
gular form, but the results of different ex- 
periments agreed fairly well. The values 
of irreversible polarization, however, in- 
cluded the slight variations of the re- 
versible polarization due to the concentra- 
tion changes. ‘To overcome this difficulty. 
another set of investigations has been 
started, in which the time during which 
the current is allowed to flow will be much 
decreased. 

The discussion of Dr. Franklin’s paper 
turned principally upon the definition of 
polarization. Dr. Franklin said that he 
used this term to include all the factors 
opposing the flow of current through an 
electrolytic cell, except the ohmic resist- 
ance. 

The second paper presented was entitled 
“The Aluminum Electrolytic Condenser,” 
by Mr. Clarence Irving Zimmerman. This 
is a supplementary paper to the first on 
the same subject, presented by Mr. Zim- 
merman to the society last year, a full ab- 
stract of which was printed in the issue 
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of ELEcTRIcAL Review for April 30, 1904. 
Mr. Zimmerman has extended his investi- 
gation of this interesting device, and de- 
scribed a number of new and striking 
phenomena. An abstract of this paper 
will be presented in an early issue. 

The third paper was entitled “Notes on 
Economic Temperatures of Copper-Refin- 
ing Solutions,” by Professor C. F. Bur- 
gess. It was read by Dr. M. de Kay 
Thompson, Jr. Professor Burgess calls 
attention to the importance of taking into 
account the change in conductivity of 
copper-refining solutions. As the work to 
be done in refining copper consists in over- 
coming the polarization and the resistance 


_ of the cell, and as these factors vary with 


temperature, it should be possible to deter- 
mine a temperature which will be most 
economical. Measurements have been 
made of the voltage required to drive a 
given current through a solution at differ- 
ent temperatures, but in drawing conclu- 
sions from these results, it must be re- 
membered that it can not be assumed that 
the resistance of the electrolyte is directly 
proportional to the distance separating the 
electrodes. In fact, this resistance is made 
up of three factors—that of the body of 
the electrolyte, and that of the electrolyte 
at the surfaces of the two electrodes. We 
are not warranted in saying that the most 
economical temperature in a cell with 
plates one centimetre apart is the most 
economical for a cell with plates one-half 
inch apart. The results of experiments 
showing the variation in the electromotive 
force for different temperatures, with 
plates different distances apart, are given. 
Experiments were also conducted to deter- 
mine the fall of potential throughout the 
cell. The latter experiment shows that 
the fall of potential through the electro- 
lyte is represented by a straight line, and 
that there is a resistance effect at the sur- 
face of the copper electrodes, causing a fall 
of potential much more marked than the 
polarization effect. This surface resist- 
ance appears to be considerably greater at 
the cathode than at the anode. The agita- 
tion of the solution has very little influence 
on the surface resistance. This effect ap- 
pears when an alternating current is 
passed through the cell, hence it is held 
not to be a result of electrolytic products. 

Mr. Clinton Paul Townsend read in ab- 
stract his paper entitled “A Diaphragm 
Cell for Electrolysis of Sodium Chloride 
Solutions.” Mr. Townsend described a 
type of cell developed for electrolyzing 
brine. The cell has a central compartment 
having cement walls, and carrying two 
anodes of graphite spaced so as to allow 
the brine to circulate between them. There 
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are two side compartments of iron, sepa- 
rated from the central chamber by a wire- 
gauze diaphragm covered with two or three 
thicknesses of very thin asbestos paper. 
These diaphragms are close to the anodes, 
leaving but a slight space between them. 
The side compartments are filled with oil, 
and have parallel and close to the dia- 
phragm an iron plate. Through the oil 
are run heating pipes. During electrol- 
ysis, the chlorine set free at the anodes 
rises through the space between them and 
the diaphragms, thus causing a very rapid 
circulation of the brine, which flows up 
ihrough this space and down between the 
electrodes. A similar circulation takes 
place in the cathode chambers, where 
hydrogen is set free, the motion of the oil 
carrying off the caustic as it is formed; 
and this, finally sinking to the bottom of 
the oil, runs off in pipes. The efficiency of 
the cell in the production of caustic is ap- 
parently 100 per cent. It is necessary that 
the current density be high. Some sodium 
chloride is carried over with the caustic, 
but this separates out on solidification. 

A paper entitled “Conduction in Elec- 
trolytes” was read by Dr. J. W. Richards. 
Dr. Richards has investigated the conduc- 
tion in solid and molten electrolytes. He 
finds that the resistance increases with 
cooling until crystallization takes place. 
There is no point at which a sudden 
change takes place. The conduc- 
tivity in the molten condition is of 
the same nature as in the solid condition. 
He suggests that conduction through elec- 
trolytes may be produced by diffusion of 
the different phases of the electrolytes 
produced by the current.. 

During the discussion, Mr. C. I. Zim- 
merman said that electrolysis apparently 
takes place, to a small extent, in the 
Nernst glower. There is also an action 
which seems to be similar to gaseous con- 
duction. After operating a Nernst glower 
on a direct current for some time, it is 
found that a groove appears near the nega- 
tive terminal, showing that a loss of ma- 
terial has taken place. The air surround- 
ing the glower is ionized, and conducts to 
some extent. There is also a thermoelec- 
tric effect at the terminals of the glower, 
heat being given off at the positive, and 
absorbed at the negative terminals. This 
effect can be demonstrated by fitting a 
glower with one platinum and one silver 
electrode. It is possible in this way to 
melt the platinum while the silver remains 
solid, although the temperature of the 
glower is about 2,200 centigrade. : 

In a paper entitled “Billitzer’s Method 
of Determining Absolute Potentials,” Dr. 
H. M. Goodwin described the three meth- 
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ods which Billitzer had used in measuring 
absolute potentials, which had led him to 
announce that the accepted value of the 
normal calomel element was inaccurate. 
In one of these methods a small platinum 
ball is suspended by a quartz fibre in an 
electrolyte through which a current is pass- 
ing. If the platinum ball becomes 
charged, it should be deflected with or 
against the potential gradient. In another 
method, small bodies were passed through 
the electrolyte, and their deflection from 
a vertical line was measured. Attempts 
have been made to repeat Billitzer’s work, 
but in no case has Dr. Goodwin succeeded 
in duplicating his results. The conclusion 
is reached, that we have at present no rea- 
son to discard the accepted value for the 
one-tenth normal calomel electrode. Re- 
cently, Billitzer has tried two other 
methods of obtaining absolute potentials, 
his results agreeing with the former ones. 
Dr. M. de Kay Thompson, Jr., gave 
briefly the results of some recent experi- 
ments made to determine the potential 
changes going on in an Edison nickel-steel 
battery during charge and ‘discharge. 
Curves were exhibited showing the changes 
at each electrode, and the resulting change 
of the cell. These have been obtained from 
different concentrations of the electrolyte. 
The curve for iron is very regular. That 
for nickel is fairly regular until the cell 
nears discharge, when it changes rapidly. 
The electrodes behave in this way until 
the concentration has been decreased to 
about twelve per cent, then the iron begins 
to fall off rapidly. The results would seem 
to indicate that a higher nickel oxide is 
formed on charge. This is first reduced 
to a lower oxide, and then to metallic 
nickel on complete discharge. 
PAPERS PRESENTED WEDNESDAY MORNING. 


The first paper to be read on Wednesday 
morning was by Mr. H. R. Carveth and 
Mr. B. E. Curry, and was entitled 
“Chromium and the Electrolysis of 
Chromic Acid.” It was read by Mr. Car- 
veth. This paper reviews the early work 
on the electrolysis of chromic acid, dealing 
particularly with that done by Geuther, 
who published his results in 1856. No one 
since then has been able to duplicate these 
results. Geuther’s work was therefore dis- 
credited, and it has been held impossible 
to deposit metallic chromium from a solu- 
tion of the acid. Messrs. Carveth and 
Curry, using commercial chromic acid, 
have obtained results entirely in accord 
with Geuther, and secured very good de- 
posits of metallic chromium. These de- 
posits resemble silver-plate, but are hard. 
It was found that it was possible to elec- 
trolyze chromic acid, obtaining the 
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metal only when the current density is 
high and impurities are present, and it is 
thought that this probably explains the 
inability of previous investigators to ob- 
tain the metal. An interesting featute of 
this investigation is the fact that there 
are three, and probably more, different 
stages of reduction. This would indicate 
that, in the various solutions, there are 
chromium ions with four different valen- 
cies. It is thought that these deposits of 
chromium may be developed in electro- 
plating. The metal, however, occludes 
about 250 times its own value of hydrogen, 
which may lead to peeling. 

Dr. J. W. Richards called attention to 
our inadequate knowledge of the heat of 
formation of chromium salts, and sug- 
gested that the method of electrolysis just 
described might enable at least one value 
to be determined, which would allow the 
whole series to be calculated. 

The second paper, entitled “The Elec- 
trolytie Precipitation of Silver,’ by Mr. 
Ralph C. Snowden, was read by Mr. Car- 
veth. The object of this investigation was 
to determine the effect of current density 
and the speed of a rotating cathode upon 
the electrolytic deposition of silver, and to 
ascertain the possibility of obtaining a 
plating deposit of silver from a nitrate so- 
lution. After some unsatisfactory trials, 
the following method gave good results: 
a small rotating dise of copper, plated 
with silver, was placed in a porous cup 
which served as the cathode. The solution 
was silver nitrate, and the anode, silver. 
Endosmose was prevented by keeping the 
level of the cathode solution higher than 
that in the anode compartment, and by 
previously saturating the porous cup with 
silver nitrate solution. It was found that 
the size of the silver crystals decreases 
with an increase in the current density. 
A very finely crystalline deposit of silver 
can be obtained from silver in a solu- 
tion by rotating the cathode rapidly and 
keeping the anode and cathode solution 
separated. The size of the crystals de- 
creases with an increase in the rotation at 
the cathode. The addition of small 
amounts of organic colloids to the solu- 
tion makes the deposit very amorphous, 
and causes the precipitated metal to as- 
sume a colloidal state. The presence of 
free nitric acid decreases the size of the 
crystals but slightly. 

Two papers were then read by Mr. 
Alexander Lodyguine, the first of these 
describing some results of experiments 
with electrolytic deposition of metals on 
aluminum. It occurred to Mr. Lodyguine, 
some years ago, that he could make a light 


storage battery by depositing a thin layer 








734 


of active material on a light supporting 
plate. For this purpose lead could not 
be used, the only materials available being 
carbon and aluminum. Carbon, being 
brittle, is ruled out, and aluminum would 
be available only if it can be plated with 
some metal which will render it unaffected 
by the electrolyte. The aim was to cover 
the thin plates of aluminum with layers 
of antimonious lead or antimony. It was 
soon found that the plating could not be 
carried out in any electrolyte which at- 
tacks the aluminum. After many experi- 
ments, he reached the conclusion that a 
good solution from which lead or anti- 
monious lead could be deposited on alumi- 
num could not be found. The attempt to 
deposit antimony directly on aluminum 
was not tried. Other metals, however, 
were plated successfully, and aluminum 
plates covered with copper and iron were 
exhibited. One of these plates was first 
covered with copper, and then with a coat 
of antimony. To deposit the copper, an 
anode of pure copper and an electrolyte 
of pure water with a few drops of sul- 
phuric acid in it were used. To deposit 
the antimony, a concentrated solution of 
proto-sulphide of sodium with an excess 
of the proto-sulphide in the vat was used. 
The anode was formed of a carbon plate 
placed in a porous cell, and surrounded 
by the tri-sulphide of antimony. The best 
density of current for the deposition of 
copper on aluminum is 0.013 of an ampere 
per square inch. The same density gives 
good results for depositing antimony on 
copper. The pressure was one-half volt 
for depositing copper on aluminum, and 
from 1 to 1.5 volts for depositing anti- 
mony on the copper. The amount of 
antimony deposited by one ampere-hour 
was 0.833 gramme, which is at the rate 
of from 1,080 to 1,620 kilowatt-hours for 
the deposition of one short ton of pure 
antimony. This, at the rate of $15 per 
kilowatt-year for power, gives a cost of 
power for obtaining pure antimony of 
from $2.16 to $3.24 per short ton. 

The second paper by Mr. Lodyguine 
was entitled “Some Results of Experi- 
ments with the Reduction of Titaniferous 
Ores.” The author called attention to the 
large deposits of titaniferous ores in the 
United States, and to the probable ex- 
haustion of the deposits of magnetite and 
hematite, which are now largely used in 
the production of iron. To-day, iron 
masters will use no ore containing more 
than one per cent of titanium, because 
these ores are hard to smelt in the types 
of furnace now in use. The author has 
tried the reduction of these ores in the 
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electric furnace, and has had considerable 
success. The furnace was a small one, 
containing only 4.4 pounds of the ore at 
a charge. From various samples of the 
ore, the percentage of pure iron recovered 
was from ninety-seven and one-half to 
ninety-eight and one-half. The slag of 
ferro-titanium is very rich in titanium, 
which can be profitably extracted. The 
energy required was about 11.25 kilowatts 
for about eight minutes, five minutes of 
this time being required to heat the 
charge, and three minutes for the reduc- 
tion. Mr. Lodyguine estimates, from his 
experiments, that the total cost of reduc- 
ing a ton of this ore is $16.15, and that 
the by-products are worth $7.50, making 
the real cost of the manufactured steel 
$8.65. Among the by-products of this 
process are ferro-titanium, which is ex- 
cellent for the wheels of railroad cars, as 
it stands wear and tear better than any 
other steel. Titanium carbide is another 
product which is said to be harder than 
carborundum. It will thus be valuable 
as an abrasive and in the metallurgy of 
iron and steel. The mordants and pig- 
ments of titanium can also be obtained, 
and are valuable. The silicide, the boride 
and the nitride of titanium are excessively 
hard, and can even be used for polishing 
diamonds. Comparing his results with 
the cost of producing steel in the Bessemer 
converter, it is said that the latter is 14.84 
cents per ton. This is somewhat less than 
the cost of producing the metal in Mr. 
Lodyguine’s furnace, but when the value 
of the by-products is considered, the cost 
of the steel is practically cut in half. 

A third paper presented by Mr. Lody- 
guine was entitled “Some Experiments 
with the Reduction of Different Oxides 
of Lead by Electric Current.” This paper 
was read by title. It describes the work 
carried out by the author in an endeavor 
to recover lead from the peroxide of lead 
of lead storage batteries. For this pur- 
pose a mixture containing peroxide of 
lead, chloride of sodium, sulphuric acid 
and water was made up, which was elec- 
trolyzed between horizontal plates. A pe- 
culiar effect took place, for the mixture 
divided into layers; the upper being 
spongy lead, the second lead sub-oxide, 
then next litharge, next lead sulphate, 
lead chloride, and finally a layer of the 
lead peroxide. The rate of reduction was 
one ton for 435 kilowatt-hours, which, at 
a price of $15 per kilowatt-year, brings 
the cost of power for the extraction of 
one short ton of lead to eighty-seven cents. 

A paper submitted by Dr. Louis Kahlen- 
berg, entitled “The Specific Inductive 
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Capacity of Oleic Acid and Its Salts,” was 
also read by title. Dr. Kahlenberg has 
determined the specific inductive capacity 
of different samples of oleic acid, of ferric 
oleate, aluminum oleate, copper oleate, 
sodium oleate, linseed, rape seed, palm, 
cottonseed and other oils. The results 
indicate that the oleates diminish the di- 
electric constants when dissolved in sol- 


vents having a high dielectric constant, 


while they increase the dielectric constant 
of those solvents having low constants. 

A paper entitled “The Rotating Dia- 
phragm,” submitted by Dr. Wilder D. 
Bancroft, was read by Mr. Carveth. If an 
acidified copper sulphate solution be elec- 
trolyzed between copper electrodes, and 
the corresponding voltages and current be 
noted, the resulting voltage current curve 
will be very nearly a straight line, passing 
through the origin. Interposing between 
the electrodes a non-conducting cylindrical 
diaphragm, which fills up most of the 
cross-section of the electrolytic cell, the 
resulting voltage current curve will be 
nearly a straight line, as before, but the 
pitch of the line will be steeper because 
of the increased resistance. Replacing the 
non-conducting cylinder by one of 
graphite, a new state of things is brought 
about, ‘for the graphite conducts much 
better than an equal volume of solution; 
but now polarization takes place. When 
the current flowing through the cell is 
small, the fall of potential per centimetre 
is also small. Under these circumstances, 
practically no current will flow through the 
graphite diaphragm, and it will behave very 
nearly like a glass diaphragm. As the cur- 
rent through the cell is increased, a point 
is reached at which copper is deposited on 
one side of the graphite rod, while oxygen 
is set free on the other. Since a portion 
of the current is now flowing through the 
diaphragm, the voltage must be lower than 
required to give the corresponding current 
in the cell with a glass diaphragm. With 
a still higher current flowing through the 
cell, a point is reached at which the 
superior conductivity of the graphite dia- 
phragm, as compared with an equal 
volume of solution, just compensates for 
the polarization. At this point the same 
voltage gives the same current, both with 
a stationary graphite diaphragm and 
with no diaphragm. With still higher 
currents, the voltage-current line becomes 
a straight line parallel to the line for a 
non-polarizable graphite diaphragm. 

If the graphite diaphragm be reversed 
after copper has been deposited on one- 
half of it, the precipitated. copper will dis- 
solve, and copper will precipitate on the 
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graphite surface facing the copper anode. 
If instead of reversing the diaphragm it 
be rotated, it should behave as an ideally 
reversible electrode, and there should be 
no polarization and no precipitation of 
copper. These ideas were investigated by 
Mr. Ralph C. Snowden, and the results 
of his work given. The data confirm the 
predictions. A voltage-current line is ob- 
tained, which is straight, the line for the 
rotating diaphragm lying lower than the 
one obtained when no diaphragm is used. 
As rotation, in this case, prevents polar- 
ization, it was sought to determine 
whether polarization would cause rotation. 
However, the effects due to surface ten- 
sion and to convection currents are so 
great that they mask any such effect, al- 
though it must exist. 

A paper by Mr. Harrison E. Patten, on 
“The Heat of Solution of Aluminum 
Bromide in Ethyl Bromide,” was read by 
Dr. J. W. Richards. The work was 
undertaken mainly to ascertain if the heat 
of formation of anhydrous aluminum 
bromide, when added to the heat of solu- 
tion of this salt in ethyl bromide, would 
permit of calculating the voltage required 
to deposit aluminum and bromide from 
this solution. It is thought that the re- 
sults show that a solution of aluminum 
bromide in ethyl bromide is subject to the 
same energy considerations as obtain in 
aqueous solutions, although its molecular 
conductivity curve is radically abnormal. 

Dr. T. W. Richards called attention to 
the fact that the formula shown in the 
paper, giving the decomposition voltage 
in terms of the heat of formation, is that 
due to Kelvin, and is not the complete 
formula as proposed by Helmholtz. 

A paper entitled “The Interdependence 
of the Atomic Weights and the Electro- 
chemical Equivalents,” submitted by Mr. 
Arvid Reuterdahl, was read in abstract by 
Dr. J. W. Richards. In this the author 
proposes an equation representing a spiral 
in polar coordinates, the vectorial angles 
representing atomic weights, and the radii 
vectors the number of ampere-hours per 
gramme unit of valence. The following 
laws are proposed : 

The number of ions, whether gaseous or 
liquid, liberated by a given quantity of 
electricity, is a constant independent of 
the kind and mass of the ion. 

The charge carried by a free ion, 
whether gaseous or liquid, is a constant 
quantity, independent of the kind and 
mass of the ion. 

A paper entitled “Note on the Utiliza- 
tion of Blast-Furnace Gases in Connection 
with the Electric Smelting of Iron” was 
presented by Mr. Auguste J. Rossi. This 
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paper discusses the commercial possibility 
of utilizing blast-furnace gases for driving 
gas-engine-driven generators, and the use 
of the electric energy thus obtained for 
smelting iron. It is held that the present 
method of utilizing these gases under 
boilers to generate steam wastes fully one- 
half of the gases. If the gas which is now 
being wasted in this way should be utilized 
in gas engines, 460 horse-power-hours 
would be obtained for every ton of iron 
produced. The author thinks that he is 
justified in concluding that the figure just 
quoted is the minimum possible in the best 
provisions of blast-furnace practice of the 
future, and it is one which, if only partly 
utilized, opens great possibilities for elec- 
tric smelting. 

Mr. H. H. Dow, in criticising Mr. 
Rossi’s conclusions, laid emphasis upon 
the expensive character of gas-engine in- 
stallations. He gave as an instance a par- 
ticular case, in which a $16,000 gas plant 
was installed to do the work of a $1,000 
steam plant, but the cost of operation was 
not reduced. Mr. Dow asked why we 
should go to so much expense to save gas 
when it is not worth much. Moreover, the 
gas plant replaces only the grate under 
the boiler, and, regarded in this light, is 
an expensive investment. 

Mr. E. A. Sperry took the same stand, 
saying that, in a good many cases, the in- 
terest factor on a gas plant alone would 
amount to more than the cost of the power 
obtained in other ways. Replying to the 
assertion that English practice tended to- 
ward the use of gas engines, Mr. Sperry 
said that conditions there were different, 
as money is cheap and coal dear. 

Dr. J. W. Richards did not sympathize 
with the two preceding speakers. Europe, 
at the present time, obtains 300,000 horse- 
power from its waste gases, and the econo- 
mies there possible will surely be adopted 
within three or four years in this country. 
Dr. Richards said that the following fact 
can not be denied: coal can be used in the 
blast furnace, and the gases produced em- 
ployed in gas engines and used for pro- 
ducing crucible steel at a lower rate than 
can be done by older processes. Using 
coal in a blast furnace, we obtain only 
three per cent of the calorific energy of the 
fuel. Converting it into gas, which is used 
in a gas engine for driving a dynamo, we 
obtain ten per cent of this energy at least. 
Dr. Richards believes that there is a vast 
field for producing fine steel in the electric 
furnace, and that the old processes are 
doomed within the next five years. The 
open-hearth and Bessemer furnaces will, 
however, stay. 
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PAPERS PRESENTED THURSDAY MORNING. 

On Thursday morning the first paper, 
entitled “Electrostatic Method for Sepa- 
rating and Concentrating Ores,” was pre- 
sented by Professor Lucien Ira Blake, and 
was read by Mr. C. E. Locke. The paper 
describes the method devised by Mr. Blake 
for separating and concentrating ores. 
The process depends upon the repulsive 
action exerted between bodies electrically 
charged, and upon the fact that good con- 
ductors are more quickly charged than 
poor conductors. By grinding the ore fine, 
and allowing it to fall upon a charged 
cylinder which is revolving, the conducting 
particles are thrown off at an angle, while 
the non-conducting particles drop perpen- 
dicularly. The separators are of various 
types, but consist essentially of a hopper 
for feeding the crushed ore, and of feed 
plates for regulating and directing the 
supply to the cylinder. Below these plates 
is the rotating cylinder, which is of metal ; 
and below this are the receiving hoppers. 
Just above the latter is a movable divider, 
which can be adjusted so as to divide the 
stream of ore at any point. A number of 
these machines have been in use in the 
West for two years, in actual commercial 
work. As an illustration, the following 
results were given as those obtained in 
practice with Joplin ore. This ore, as re- 
ceived, contained about fifty per cent of 
zine, 2.5 per cent of lead, and a little less 
than eleven per cent of iron. After sepa- 
ration, the heads contained sixty-one per 
cent of zinc, a trace of lead, and 1.5 per 
cent of iron, while the tailings contained 
about three per cent of zinc, ten per cent 
of lead, and thirty-four per cent of iron. 
With a copper ore containing 4.6 per cent 
of copper, the heads, after concentration, 
contained about thirty-four per cent of 
copper ; the tailings less than one per cent. 
The process has been tried, for various 
ores, and even for purifying graphite, 
with success. 

An exceedingly interesting lecture was 
then given by Dr. W. R. Whitney, on “Col- 
loids.” Dr. Whitney preceded his lecture 
with some general definitions, saying that 
he preferred to consider a colloid as matter 
in suspension in a liquid. We can have 
three mixtures of solids and liquids—a 
mechanical mixture, such as sand and 
water, in which the sand rapidly settles 
out; a colloid in which separation does not 
take place, and a solution such as sugar 
and water, which is a true solution. Col- 
loids do not. exert osmotic pressure. The 
material in suspension exists in observable 
form, and can be seen under a microscope. 
It was found that each little particle is 
in continuous motion. Colloids migrate 
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when an electric current is passed through 
them, and they may be divided into two 
classes, positive and negative, according to 
whether they travel with or against the 
current. Positive colloids precipitate nega- 
tive, and negative colloids precipitate posi- 
tive, but those of similar class do not affect 
each other. All colloids are precipitated 
by electrolytes. The following general law 
is enunciated: whenever, in any liquid 
whatever, a substance is produced in the 
solid state, it will be in the colloidal state 
until coagulated and precipitated. Col- 
loids may be obtained by volatilizing 
metals in water or adding to water a solu- 
tion of some substance insoluble in water, 
in a solvent other than water. If an elec- 
trolyte be present, precipitation takes 
place, and usually this will occur, since 
water nearly always contains sufficient im- 
purities to make it an electrolyte. As a 
corollary to the above, if, by dialysis, the 
electrolyte be removed from a solution, a 
colloid is formed. 

Dr. Whitney then called attention to the 
wide prevalence of colloids in nature. 
Blood is a colloid, as are practically all 
animal and vegetable juices, and he 
pointed out that the blood of one species 
of animal will precipitate that of another. 
Precipitation of toxins by anti-toxins is 
another example of colloidal precipitation, 
and it is interesting to note, in this con- 
nection, that anti-toxins are generally in- 
troduced in saline solutions, the salt form- 
ing an electrolyte. Another interesting ex- 
ample of the precipitation of colloids is 
that of the deposition of mud at the mouth 
of a river, where it enters the sea. This 
has been attributed by some to the presence 
of the salts in the sea-water. 

Dr. Whitney showed how a knowledge of 
colloids might be used to advantage in 
dyeing. He exhibited a piece of jelly which 
had been.soaked in Prussian blue for a 
week or more. It was uncolored. He then 
showed another sample of the same jelly, 
to which had been added something which 
would precipitate the Prussian blue 
throughout the jelly. This sample of jelly 
had been left in the Prussian blue for a 
short time, and, upon cutting, it was found 
to be dyed entirely throughout. 

During the lecture Dr. Whitney showed 
experimentally the migration of positive 
and negative colloids when a current is 
passed through. He showed also the re- 
verse effect ; holding the colloid stationary, 
the water migrated in the opposite direc- 
tion, and he showed the effect of concen- 
tration of electrolytes upon the precipita- 
tion of colloids. 


A paper entitled “An Electrolytic 
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Switch” was read by Mr. William Smith 
Horry. This described the application of 
an electrolytic shunt about a switch to 
prevent arcing when opening the switch. 
The device may be considered to act 
either as a high resistance shunt or as a 
condenser in shunt. 

Mr. F. J. Tone read a paper on “Sili- 
con,’ describing methods by which the 
metal may be obtained. A furnace of the 
resistance type is used, the resistor being 
a graphite rod placed vertically in the cyl- 
indrical furnace. It is very essential that 
the temperature. be regulated nicely, and 
that the metallic silicon be drawn off as 
rapidly as it is formed. This is accom- 
plished by the construction of the furnace, 
which allows the silicon to find its way out 
by gravity. The process is continuous, and 
the metal obtained is bright and crystal- 
line. It does not oxidize easily in the ore 
until heated nearly to its boiling point. 
It will probably find wide use in the arts, 
particularly in the metallurgy of iron and 
steel, because of its reducing power. It 
may be used as a substitute of aluminum 
in a mixture analogous to thermit. The 
heat of formation of silicon is more in- 
tense than that of aluminum, but, as a 
larger amount of oxidizing material must 
he used, the so-called “energy density” of 
the mass is less than that of thermit. One 
advantage of its use in this respect is the 
ease with which it can be reduced to a 
powder. ‘The material may be used as a 
resistance material, and in the manufac- 
ture of explosives. 

Mr. Henry Noel Potter said that while 
silicon is not readily oxidized in the ore, it 
is easily oxidized by carbon dioxide. He 
said that it is only just to Mr. A. B. Albro 
to state that he had invented the heating 
mixture in which silicon takes the place 
of aluminum, and that this has been desig- 
nated as “calorite.” 

Professor Elihu Thomson spoke of the 
great possibilities of silicon. When in a 
granulated form, it makes an excellent 
resistance material ; and by merely varying 
the pressure upon it, the resistance can be 
varied from 300 or 500 to 1. To obtain 
the original high resistance, it is only 
recessary to shake up the material. When 
the current density is too high, a slight 
fusion takes place, and prevents restora- 
tion to the original condition. When this 
is liable to happen, the rheostat should be 
cooled. The resistance of the material is 
two or three times as great as that of 
carbon. 

Mr. A. B. Albro read a paper entitled 
“The Microstructure of Silicon and Sili- 
con Alloys.” The paper was illustrated by 
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a large number of interesting lantern 
slides, showing the different forms of 
microstructure for different samples of 
silicon alloys, and for the same samples, 
but cut in different planes. In these vari- 
ous alloys the characteristic forms of sili- 
con and its compounds were plainly shown. 

Dr. E. Weintraub read an interesting 
paper discussing the physical actions tak- 
ing place in the mercury are. An abstract 
of this paper will appear in the Etrc- 
TRICAL REVIEW. 

During the discussion, Dr. Weintrauh 
said that the transfer of material through 
the voltaic are is insignificant, and docs 
not at all correspond to Faraday’s law. 
Assuming, however, that the transference 
was by electrons, and that these have the 
dimensions assigned to them by J. J. 
Thomson, a figure for the transfer of ma- 
terial could be obtained of the order of 
that called for by Faraday’s law. These 
results, however, are largely affected by the 
amount of material carried over by simple 
volatilization. 

Dr. W. R. Whitney showed experiment- 
ally the difference between the ares formed 
between pure carbons, impregnated car- 
bons, carbon and magnetite, and magne- 
tite and copper. He called attention to 
the fact that, when carbon is used, the 
light comes principally from the crater, 
while in the other forms the arc itself is 
luminous. 

The following papers were read by title: 
“A Low-Voltage Standard Cell,” by Pro- 
fessor G. A. Hulett, and “Adherence of 
Nickel to Nickel,” by R. C. Snowden, and 
the meeting adjourned. 


Locomotives as Fog-Makers. 

An engineer asserts that the London 
fogs are caused largely by the discharge 
of steam into the air from the 300 or more 
locomotives operating in the London area. 
Averaging each engine at 500 horse-power. 
or a total of, say, 150,000 horse-power, and 
adding 500,000 horse-power from other 
steam-generating sources, gives a total of 
650,000 horse-power of steam discharged 
into the atmosphere. One steam plant of 
2,000 horse-power, the engineer figures, 
will discharge into the air twenty tons of 
steam per hour, or sufficient to produce a 
fog twenty feet thick and one mile square ; 
and what plants with a capacity of 650,000 
horse-power can do in the way of fog pro- 
duction may, therefore, be easily esti- 
mated. The proposed remedy is to con- 
vert this waste steam into electric power. 
—Railway Age. 
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The American Institute of Electrical 
Engineers. 

The 196th meeting of the American In- 
stitute of Electrical Engineers was held 
in the chapter room, Carnegie Lyceum, 
New York city, on Friday evening, April 
29. President Lieb was in the chair. 

The secretary announced that at the 
directors’ meeting held in the afternoon 
seventy-six associates were elected. He 
also announced the deaths of Mr. H. C. 
Smith, of Pittsburg, and Mr. C. E. 
Stevens, of British Columbia. 

President Lieb announced that as the 
four papers of the evening were on kindred 
subjects they would be presented together, 
and that discussion on all the papers 
would be reserved until the last one was 
read. 

A paper entitled “Some Notes on Poly- 
phase Metering,” by Professor J. D. Nies, 
was then read in abstract by Mr. F. W. 
Roller. The paper describes a series of 
tests carried on during the summer of 
1904 for an operating company, in order 
to determine the most satisfactory method 
of metering the power delivered to certain 
consumers whose demands ranged from 
200 to 1,000 kilowatts. The established 
practice of the company had been to in- 
stall polyphase meters on such circuits, 


and in case where special accuracy was de- 


sired to put two of them in series. It 
was found, in such cases, that the two 
meters would never give identical read- 
ings, being affected differently by changes 
in frequency, pressure and power-factor. 
The difference between the readings was 
not constant. The behavior of the instru- 
ment indicated clearly that crrors existed 
other than those of calibration—errors 
which would make it unwise to place im- 
plicit confidence in the readings of such 
meters, unless some means were provided 
whereby the readings could be continu- 
ously checked. 

Errors introduced by instrument trans- 
formers have the same effect upon the ac- 
curacy of all meter systems, whether 
single-phase or any form of polyphase, 
and the consideration of them naturally 
precedes the consideration of the differeat 
systems. The pressure transformer differs 
in no way from an ordinary transformer. 
Its operation is similar and is governed by 
the same rules, and therefore the pressure 
delivered from the secondary coils will 
vary with the amount of load that is put 
upon the transformer by reason of the im- 
pedance drop in its coils. A number of 
curves were presented in the paper, show- 
ing the percentage of error introduced by 
current transformers into the readings of 
various instruments. The errors are due 
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to the lag of the load current. Another 
curve illustrates the combined error pro- 
duced by shunt and current iransformers. 

The tendency of meters of all types to 
run “slow” on full load and on low load 
was discussed, and the best ways of meet- 
ing the difficulty were taken up. It is 
stated that probably the best way to 
remedy the trouble is to calibrate a meter 
for its probable average load. The error 
occasioned by the displacement of the 
phase of the shunt field from its proper 
position—ninety degrees benind the im- 
pressed electromotive force—was also dis- 
cussed. 

The different methods of applying in- 
duction meters to the measurement of 
polyphase power were described. One 
method employs a single-phase meter with 
star box, the meter pressure coil acting as 
one arm of the star box. The meter read- 
ings are to be multiplied by three. This 
inethod is open to a number of objections, 
and is not accurate unless the load is in 
perfect balance. Another method of 
using a single meter is to insert the cur- 
rent coil into one of the conductors, and 
connect the pressure coil between that con- 
ductor and the middle point of the trans- 
former secondary connected across the 
other two conductors. One method of 
measuring the power in polyphase circuits 
is to employ two separate single-phase 
meters, so connected that the two meters 
receive in their current coils the currents 
in two of the wires, and receive in their 
pressure coils, respectively, the pressure 
between these coils and the third wire. 
This method gives theoretically correct re- 
sults on any three-wire circuit whatever, 
with balanced or unbalanced load. It has 
a number of disadvantages, iiowever. 

Another and better method is to use 
two single-phase meters, as above de- 
scribed, but with the difference that the 
meters are combined and both moving 
elements are attached to the same shaft. 
Perhaps a better plan than any of the 
preceding is to employ three separate 
single-phase meters, one for each phase 
of the circuit, having their pressure coils 
connected in star, the junction point of 
which is connected to the neutral formed 
by a star-connection of the secondaries of 
the pressure transformers. The summa- 
tion of the three readings gives the true 
power on either balanced or unbalanced 
circuits. , : 

The only disadvantage of the method is 
that it requires the presence of a neutral 
conductor, and therefore is not available 
for three-wire, three-phase service. This 
disadvantage does not exist in systems 
using pressure transformers, since the 
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secondaries of the latter can as easily be 
connected in star as in ring, furnishing 
the required neutral. 

Mr. F. P. Cox’s paper on “Notes on 
the Use of Instruments on Switchboards” 
was then presented. In selecting instru- 
ments for any particular class of service, 
the conditions under which they are to be 
used must be given careful consideration. 
One of the most important considerations 
is in connection with the capacity of the 
instruments to be used. An ammeter 
whose needle constantly hovers around a 
zero position is of comparatively little use, 
and an integrating wattmeter which 
normally operates at ten per cent, and 
frequently at less than one per cent of 
its rated capacity, may give a false im- 
pression of the operating efficiency of the 
station. Under such conditions, agree- 
ment is difficult to obtain where totality 
meters are used and an effort is made to 
check them up with the sum of the indi- 
vidual feeders. Better results will be ob- 
tained by metering each gencrator, for the 
meters would then not be required to 
operate upon as low loads as they would if 
placed upon the feeders. 

The friction of the jewel bearing was 
taken up, and the statement was made 
that it is not so negligible as has been 
assumed. The relations between the high- 
est load and the smallest load with which 
the instrument is used should also be taken 
into consideration. Integrating instru- 
ments should be fully loaded, under 
normal conditions, as they have an in- 
herent overload capacity not possessed by 
indicating instruments. 

The difficulties of accurate calibration 
and adjustment of switchboard instru- 
ments were taken up, and the difficulties 
were pointed out. It was suggested that 
standard resistances should be introduced 
in switchboards for the purpose of cali- 
bration and testing. 

The effect of stray fields, which are al- 
ways present in central stations, was dis- 
cussed, and the high errors introduced in 
the readings of unshielded instruments 
were pointed out. 

Mr. Lewis T. Robinson presented a 
paper entitled “The Oscillograph and Its 
Uses.” The paper gave an historical sketch 
of instruments for obtaining wave-forms, 
and described the method of Joubert, and 
the diaphragm instruments of Dr. Thom- 
son and Fréloch. The Rosa curve-tracer 
and the General Electric wave-meter were 
described, together with the ondograph. 
The true oscillograph, due to Blondel, was 
then taken up and described. An oscillo- 
graph, to give satisfactory results, should 
have: first, a short, free, periodic time 
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compared to the period of the wave-forms 
being recorded; second, critical damping 
—that is, the motion just ceases to be 
oscillatory; third, negligible self-induc- 
tion; fourth, sufficient sensibility. The 
instrument should be so constructed that 
the working parts are readily accessible, 
and of sufficient size so that they may be 
removed or repaired by persons ordinarily 
skilled in the handling of testing instru- 
ments. A number of records of the. in- 
strument were presented, and at the close 
of the meeting the instrument was shown 
in operation to all present. 

Mr. W. J. Mowbray next presented a 
paper on “The Maintenance of Meters.” 
The importance of having a meter ac- 
curate was pointed out, in view of the 
fact that the meter dealt with the finished 
product. Periodic overhauling is neces- 
sary, and is efficient in proportion to the 
cheapness and accuracy with which it can 
be done, and to the permanence of the re- 
sult. Attention was called to a portable 
test meter which was used by the author 
for the accurate and rapid determination 
of the percentage by which a customer’s 
meter is running fast or slow. The test- 
meter is similar to a customer’s ordinary 
watt-hour motor-meter, in that it has a 
rotating armature, each revolution of 
which represents the passage through the 
meter of a certain number of watt-hours. 
The ampere capacity of the test-meter can 
be varied at will by means of a plurality 
of windings. A meter generally operates 
most accurately at full load, and as the 
load is decreased the meter is likely to 
become inaccurate. This is because it is 
impossible to entirely eliminate friction 
from the bearings and contacts of a meter 
armature, or to keep this unavoidable 
friction at a constant value. The test- 
meter can be started or stopped at will 
by means of a switch, the meter under 
test meanwhile rotating continuously. In 
practice, the test-meter is allowed to ro- 
tate during the interval that the meter 
under test makes one or ten revolutions. 
A comparison of the watt-hours corre- 
sponding to the latter revolutions with the 
true watt-hours, as recorded by the test 
meter, shows instantly whether the rate 
is fast, slow or correct. 

Accurate and cheap calibration is of 
comparatively little value if a meter soon 
returns to its former condition of inac- 
curacy. In old meters, appliances should 
be provided for increasing the permanence 
of calibration. Owing to the advance of 
the art, modern meters are fairly reliable, 
but their improvements are not generally 
applicable to the older forms. Suitable 
appliances have, however, been developed, 
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chiefly by the large operating companies, 
with the result that meters manufactured 
ten years ago can now be made at least 
equal in efficiency of operation to the most 
modern class. The most prominent of these 
appliances are the adjustable friction com- 
pensating coil, the cup or concave diamond 
bearing, and a means for correcting the 
disposition of the drag magnets relative 
to the field coils. 

The object of changing the disposition 
of drag magnets is to prevent meters from 
running fast after being subjected to the 
currents resulting from short-circuits. It 
has been found that by changing the dis- 
position of the magnets so that the stray 
flux travels across instead of along them, 
the tendency to demagnetization is 
minimized. This system of overhauling 
has been productive of excellent results, 
and is coming into extended use as the 
importance of maintaining meter accuracy 
becomes more fully realized. 

The discussion of the papers was 
opened by President Lieb. He stated that 
the most important operation of electric 
companies was the metering of the 
product. The public, unfortunately, has 
not the confidence in meters to which the 
results obtained entitled the latter. There 
is also an unfortunate lack of legislative 
recognition of the conditions of proper 
metering. It is difficult to test a meter 
on a switchboard or in cellars or other 
places where the influence exerted by 
neighboring currents is great. It is also 
difficult to persuade a customer that a 
laboratory test is an accurate one, as the 
customer usually feels that the test should 
be made on the spot where the meter is 
working. Mr. Lieb stated that it was 
hard to reconcile a customer's idea of the 
current used with the record of the meter. 
The customer bases his ideas upon obser- 
vation, and usually will not be persuaded 
that the meter record is correct. 

The tendency of most electrical record- 
ing apparatus is to run slow. To what ex- 
tent this apparatus does so, under com- 
mercial conditions, is hard to say, but the 
records are usually considerably lower 
than, the actual amount of current used. 
It is usually good practice, in installing 
meters, to so proportion the meter capac- 
ity in installations that some meters will 
occasionally burn out. If no meters burn 
out, the installation is usually considered 
oversmetered. This is for the reason that 
a meter is usually most accurate under 
full load or an overload. 

Mr. Lieb gave some figures on the re- 
sult of periodic tests of 1,000 meters under 
full-load conditions. The variations from 
accuracy of over seventy-five percent were 
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between + 5 per cent and — 5 per cent. 
Of the remaining meters outside of this 
variation twice as many ran slow as ran 
fast. Only 2.7 per cent of the meters 
tested were more than ten per cent fast, 
Of the same meters, considered under 
light-load_ conditions, fifty per cent 
showed a variation of between + 5 per 
cent and — 5 per cent from accuracy, and 
of the remaining meters outside of this 
limit, five times as many were slow as 
were fast. 

Mr. Lieb stated that all persons who 
had to do with meters should study the 
conditions of their use, and the conditions 
under which the current metered is used. 
In testing the meters, the test conditions 
should be compared with the actual condi- 
tions. 

Mr. C. D. Haskins endorsed President 
Lieb’s remarks, and said that he was as- 
tonished at the attitude of laymen in re- 
gard to metering devices. He stated that 
laymen considered meters much worse in- 
struments than they actually are. He 
called attention to the Massachusetts law 
regarding the testing of meters, and stated 
that the average error of all the electric 
meters tested by the state board in 1904 
in Massachusetts was 1.08 per cent from 
unity at full load, and less than one per 
cent at one-fifth load. This is fifty per 
cent better than the accuracy shown by 
the gas meters which were tested under 
complaint in Massachusetts during the 
same period. The total amount of money 
refunded in Massachusetts in 1904, as a 
result of overcharge due to defects in 
meters, was $4.50. 

Mr. Haskins stated that, in regard to 
Mr. Nies’s paper, he did not think the 
conditions assumed are conditions which 
are really common in the use of the de- 
vices under consideration. He also 
thought that there might be some ques- 
tions in regard to transformer accuracy, 
as set forth in the paper, which would 
not accord with the observations which 
have been made on such devices. 

Referring to Mr. Cox’s paper, he em- 
phasized the importance of studying the 
relation of the stray fields about the 
switchboards to instrument accuracy. 
There are many switchboards in the 
United States where the effect of stray 
fields almost destroys the accuracy of the 
instruments on the boards. He also em- 
phasized the fact that the accuracy of an 
indicating instrument is very nearly 
worthless at the low readings on the scale. 

Professor Edward B. Rosa described 
some work which had been done at the 
Bureau of Standards, Washington, D. C., 
on the determination of wave-forms, He 
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stated that it is possible to attain very 
great accuracy in the determination of 
wave-forms in alternating currents. The 
arrangement of the apparatus, and the 
method of taking the readings and of 
calculating them, together with the re- 
sults of the work, were given in detail. 
Professor Rosa emphasized the point 
made in Mr. Cox’s paper, in regard to the 
use of switchboard instruments as pre- 
cision instruments for testing, stating that 
they should not be so used. He stated that, 
at the Bureau of Standards, a test was 
made of a number of instruments which 
were from 1,000 to 3,000 amperes (direct 
current) capacity, and which had been 
used in a railway station. He found that 
some of the instruments varied eight per 
cent from the maximum and minimum 
values, and that others varied only two or 
three per cent between their values at 
full load and light load. The instrument 
varying eight per cent had been used on 
a test of considerable importance. He 
commended the suggestion of connecting 
a standard resistance in the switchboard 
in order to calibrate the instruments. In 
regard to instrument transformers, he 
stated that he had found them to be more 
accurate and reliable than is popularly 
supposed, providing that the load on the 
secondary is constant. 

Dr. Clayton H. Sharp stated that the 
danger of stray fields affecting accuracy of 
indicating instruments on a switchboard 
is a very real one, and that the errors 
introduced may be very large. The error 
is apt to be greater in ironless alternat- 
ing-current instruments than in direct- 
current instruments of the permanent- 
magnet, moving-coil type. The difficulty 
of checking instruments by the ordinary 
method of comparison with standard 
instruments is that the standard instru- 
ments themselves may be affected so as 
to yield erroneous results. Two methods 
of surmounting the difficulty were pointed 
out. The first is to use, in checking, an 
instrument which is unaffected by stray 
fields—for instance, a potentiometer. The 
second method is to use an alternating- 
current instrument as the standard. The 
moving coil of the instrument is first 
connected into circuit, and the orienta- 
tion determined at which the moving coil 
is unaffected. The readings are taken 
when the instrument is so shifted that 
the moving coil lies in the direction so 
determined. He stated that the paper 
by Mr. Robinson was of great and prac- 
tical importance, and that electrical en- 
gineers are indebted to Mr. Robinson for 
having put into available commercial 
form these instruments for experiment 


and research in variable-current pheno- 
mena. 


ELECTRICAL REVIEW 


The Iowa Electrical Association. 

The fifth annual convention of the 
Iowa Electrical Association, a brief men- 
tion of which was made last week, was 
held in the Hotel Julien, Dubuque, Iowa, 
on April 19 and 20. In point of at- 
tendance, in enthusiasm and in definite 
information expressed, the convention 
was one of the most successful that any 
electrical engineering body has held. On 
Wednesday morning, April 19, the session 
was opened by the introduction of Mayor 
©. H. Berg, of Dubuque, who delivered a 
brief address. 

The annual address of W. L. Bowers, 
of Davenport, president of the association, 
called attention to the necessity of in- 
creasing the revenues of the association, 
and asked for the establishment of an as- 
sociate membership. 

The first paper was read by L. D. 
Mathies, general manager of the Union 
Electric Company, of Dubuque. This 
paper was entitled “Methods of Obtain- 
ing Business.” 

On Wednesday afternoon a paper on 
“Commercial Lighting,” by J. A. Innes, 
was read by the secretary. This paper 
elicited considerable discussion, and, in 
connection with it, the much-mooted ques- 
tion of tantalum lamps was brought up 
and thoroughly gone over. The Nernst 
lamp was the subject of considerable dis- 
cussion also, and the uniformly excellent 
results attained with this lamp were com- 
mented upon. A paper entitled “Com- 
mercial Power” was read by Paul E. Bel- 
lamy, of Knoxville. Mr. S. Sparrow, of 


the Wagner Electric Manufacturing Com- 
pany, described the new single-phase ele- 
vator motor which his company has re- 
cently placed on the market. A paper en- 
titled “Boiler-Room Economics” was 
read by F. H. Lankashier, after which 
A. W. Zahm, of Mason City, read a paper 
entitled “Methods of Accounting.” 

On Thursday morning the first paper 
read was by L. B. Spinney, cn “The Rat- 
ing of Incandescent Lamps.” Following 
this, Frank L. Perry addressed the con- 
vention, and called attention to the great 
value of the work which the National 
Electric Light Association was doing for 
central stations, and emphasized the ad- 
vantage of the members attending the 
coming convention in Denver and 
Colorado Springs. 

Following a brief address by E. B. 
Hillman, of Quincy, president of the II- 
linois State Electric Association, D. F. 
McGee made a report from the committee 
on, “Hot-Water Heating.” 

In the afternoon a paper on “Steam 
Turbines,” by W. C. Boileau, was taken 
up, followed by J. D. Boyd, of Sioux City, 
with a paper entitled “Gold Brick 
Finance.” Edward Reavy then read a 
paper on “Meter Data.” 

The paper by Austin Burt, on “Facts 
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and Factors,” was followed by George S. 
Carson, of Iowa City, on “Association 
Matters.” 

At the closing of the session, the propo- 
sition to increase the annual dues was 
taken up. The dues heretofore have been 
five dollars per year to all members. The 
following grade was adopted: cities of 
less than 5,000 population, five dollars a 
year; cities of 5,000 to 10,000 population, 
fifteen dollars a year; cities of over 10,000 
population, twenty-five dollars a year. 

The nominating committee presented 
the following names: 

Austin Burt, Waterloo, president; A. W. 
Zahm, Mason City, vice-president; P. E. 
Bellamy, Knoxville, secretary; W. A. 
Mall, Belleplaine,. treasurer; executive 
committee: George 8. Carson, Lowa City; 
L. D. Mathies, Dubuque; J. A. Innes, 
Eagle Grove. 

A number of manufacturers of elec- 
trical and kindred apparatus made exhi- 
bitions. The following companies had 
representatives in attendance: 

Electric Storage Battery Company, 
Philadelphia, Pa., J. A. White. 

Simplex Electric Heating Company, 
Cambridgeport, Mass., W. F. Hruby. 

National. Carbon Company, Cleveland, 
Ohio, C. W. Wilkins. 

Wagner Electric Manufacturing Com- 
pany, St. Louis, Mo., C. E. Delafield, 8. 
Sparrow, E. K. Seymour. 

Crouse-Hinds Company, 
N. Y., F. F. Skeel. 

Wesco Supply Company, St. Louis, 
Mo., George Knoche. - 

Stanley Electric Manufacturing Com- 
pany, Pittsfield, Mass., A. A. Morton. 

H. W. Johns-Manville Company, New 
York city, F. E. Johnson. 

Porter & Berg, Chicago, Ill., E. R. 
Mason. 

American Electrical Supply Company, 
Chicago, Ill., F. D. Phillips. 

American District Steam Company, 
Lockport, N. Y., H. C. Eddy. 

Westinghouse Electric and Manufac- 
turing Company, Pittsburg, Pa., C. A. 
Ross, W. R. Pinckhard, A. M. Miller and 
H. H. Coughlin. 

National Battery Company, Buffalo, 
N. Y., E. L. Draffen. 

Sangamo Electric Company, Spring- 
field, Ill., R. C. Lamphier. 

Fort Wayne Electric Works, 
Wayne, Ind., Walter Goll. 

Stanley Instrument Company, Great 
Barrington, Mass., F. J. Alderson. 

General Electric Company, Schenec- 
tady, N. Y., W. J. Ferris, W. H. Col- 
man, A. H. Hayward and George A. Sea- 
bury. 

General Incandescent Are Light Com- 
pany, New York city, F. Raymond. 

Duncan Electric Manufacturing Com- 
pany, Lafayette, Ind., W. H. Sinks. ‘ 

State Electric Company, Clinton, Iowa, 
C. C. Ewing. 

Illinois Electric Company, Des Moines, 
Iowa, O. T. Kimmel. + 

Allis-Chalmers Company, Milwaukee, 
Wis., Fred G. Whipple. 

National Electric Company, Milwaiikee, 
Wis., Ashley P, Peck, J, F, Perry, H. M. 
Klingenfeld. ; 


Syracuse, 


Fort 
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INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


Asbestos Building Lumber. 
The increasing use of high voltages or 
- of heavy electrical currents in new elec- 
trical developments frequently gives rise 
to conditions where a strong, fireproof, 








thickness will be supplied. When desir- 
able, two thinner sheets may be riveted or 
cemented together so as to make one large, 
thicker sheet. The material, owing to 
the use of cement, is too hard to be worked 





SAMPLES OF AsBESTOS BuILDING MATERIAL, ACTUAL THICKNESS OF UPPER PLATE, 0.25 INcH; 
LowER Puate, 0.5 INcH. 


non-conducting material must be em- 
ployed. ‘To meet this need, a number of 
materials have been brought out, one of 
the best known being asbestos building 
lumber, a material formed mainly of as- 
bestos. 

Asbestos building lumber is manufac- 
tured by the Keasbey & Mattison Com- 
pany, Ambler, Pa. It is made from as- 
bestos fibre and specially prepared asbes- 
tos cement. It has a light gray color, 
and, at a little distance, resembles a fine- 
grained stone. Upon closer examination 
the fibre can be seen, but the grain of the 
material is close, owing to the great press- 
ure to which it is subjected during its 
manufacture. 

The standard form of this material is 
a sheet forty-eight inches long by forty- 
two inches wide. It can, however, be made 
in lengths up to 100 inches. Practically 
any thickness may be obtained up to one- 
half inch, and, shortly, sheets an inch in 


by wood tools, but is easily cut by metal- 
working tools, and can be drilled with- 
out difficulty. Wire nails may be driven 
through the thinner sheets without split- 
ting or chipping. When the facilities are 
not at hand for working the material, the 
manufacturer will cut it into any desired 
shape at a slight additional cost. 

The material is being used for many 
purposes. For example, the Interborough 
Rapid Transit Company is employing it 
for protecting the bottoms of electric cars. 
The Brooklyn Rapid Transit Company 
also makes use of this material, as do the 
New York City Railway Company, the 
Montreal Street Railway Company and 
the Chicago City Railway Company. These 
applications of the material are to pro- 
tect the car body from arcs which might 
be formed between the electrical conduc- 
tors under the car, or against the over- 
heating of the conductors themselves. The 
material is also employed by the Inter- 


borough Rapid Transit Company for pro- 
tecting the iron structure of the subway 
when this approaches within a short dis- 
tance of the third rail. 

Another use of the material is for bar- 
riers for separating high-tension switches 
and between, bus-bars. In this use it is 
replacing soapstone and slate, as it is 
lighter and stronger and has better arc- 
resisting properties. 

The accompanying illustrations show the 
use of the material for this purpose at the 
Fifty-ninth street power-house of the In- 
terborough Rapid Transit Company. The 
large sheets of asbestos building lumber 
are set in a light wooden frame, and the 
latter is clamped in front of the brick 
cell containing the high-tension switch. 

The General Electric Company is also 
making use of this material for many 
purposes, because of its electrical resist- 
ance, and its mechanical strength. The 
same company finds the material suitable 
for positions where it is exposed to con- 
siderable heat and hot vapor from arcs, 
because it does not soften and is not dis- 
turbed. It takes paint or varnish well if it 
is desired.to give the surface a finish. It 
is an excellent material for making boxes 





PanEL Box FRAMES MADE UP FROM ASBESTOS 
BumLpDInG MATERIAL. 
to enclose circuit-breakers on electric cars. 
The New York City Railway Company 
has put it to this use. 
These applications of asbestos building 
lumber demonstrate its valuable proper- 
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ties, but to determine them more ac- 
curately a large number of samples have 
heen tested in various ways by well-known 
authorities. Tests have been conducted 
by the National Board of Fire Under- 





CABLE FLUE PARTITIONS OF ASBESTOS BUILD- 
ING LUMBER. 
writers for the purpose of determining 
the action of asbestos and magnesia build- 
ing lumber when subjected to intense heat. 
Magnesia building lumber, it should be 
said, is a fireproof material also manufac- 
tured by the Keasbey & Mattison Com- 
This is made by permeating as- 
bestos millboard with a solution of sili- 


pany. 


cate of soda and bicarbonate of magnesia, 
the millboard then being subjected to 
pressure to drive off water. The result 
of this treatment is to form between and 
around the asbestos fibre a silicate of mag- 
nesia. The appearance of this material is 
similar to that of asbestos building lum- 
ber, though the former is lighter and more 
easily worked. In fact, it can be cut with 
woodworking tools. The tests re- 
ferred to above were made _ with 
a brick furnace having an opening at one 
side, this opening being closed by a plate 
of iron. Through the opposite wall of 
the furnace a gas flame was introduced, 
which impinged upon the iron, bringing 
it to a high temperature. The samples of 
asbestos and magnesia sheathing were 
mounted in front of the incandescent plate 
of iron, at a fixed distance from it. The 
material was not only brought to a high 
temperature, but while at this tem- 
perature cold water was thrown upon it. 
Under this severe treatment the asbestos 
building lumber stood up excellently. For 
example, a sheet fifteen-thirty-seconds of 
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an inch thick, after an exposure of forty- 
five minutes to the flame, was heated un- 
til a backing of wood placed against it 
began to char. Cold water was im- 
mediately thrown upon the surface of the 
asbestos sheathing, and on examination 
of the sheet showed that it was not cracked 
nor warped after cooling. 

Among the tests conducted by the Gen- 
eral Electric Company was one to de- 
termine the resistance which the material 
would offer to an electric arc. The ma- 
terial was clamped to the bottom side of a 
heavy plank, and No. 0000 solid copper 
wires were attached to it. An are was 
started between the terminals of these 
wires, and was allowed to persist until it 
died out of its own accord. It was found 
that the are did not affect seriously the 
strength of the asbestos building lumber. 
Although the sheet was discolored slightly, 
it cooled hard and solid. The same com- 
pany found that a voltage of 5,000 was 
necessary to puncture a sheet of asbestos 
building lumber a quarter of an inch 
thick, when dry. 

Professor George F. Sever, of Colum- 
bia University, has conducted an elaborate 
series of tests on asbestos building lum- 
ber to determine its fire-resisting qualities, 
its mechanical strength, and its insulat- 
ing properties. The results show that the 
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the average being about 10,000. When 
exposed to the heat of an electric are, 
the surface was slightly affected, but no 
cracking occurred. The effect of vibra- 
tion was also determined by Professor 
Sever, by subjecting the samples to a 
series of blows delivered at the rate of 
seventy per minute by a hammer weighing 





Om SwitcH CoMPARTMENT SHOWING ASBESTOS 
BurtpDine LUMBER Door. 


two pounds falling through a distance of 
eight inches. The thinner sheets of as- 
bestos building lumber showed slight in- 





REAR View OF Bus-BAR COMPARTMENT SHOWING Doors OF ASBESTOS BUILDING LUMBER. 


resistance per inch of thickness varied 
somewhat with the samples, but the 
average is in the neighborhood of one 
megohm. The breakdown voltage per inch 
of thickness also varied with the samples, 


dentations at the surface at the end of 
the test. The thicker sheets showed little 
or no effect. 

The mechanical ,properties of asbestos 
building lumber were determined by 
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Professor Ira H. Woolson, of Columbia 
University. He found that the ultimate 
strength of the material in pounds per 
square inch varies from 1,500 to 27,000. 

The results of the above tests indicate 
that asbestos building lumber is a ma- 
terial which can be used very effectively in 
electrical: work. Its properties may well 
be taken advantage of in many ways. For 
example, the accompanying illustration 
shows its use as a fireproof reflector for 
the back of a Moore vacuum tube used 
for photographic purposes. 

The works of the Keasbey & Mattison 
Company at Ambler, Pa., have been en- 





ASBESTOS MATERIAL USED AS A FIREPROOF 
REFLECTOR FOR VAcuuM TUBES. 


larged several times in order to supply 
the demand for the company’s product. 


There is now being installed ma- 
chinery for manufacturing a new 
class of material known as_ the 
“Century” or “Eternit” asbestos 


shingle, covered by letters-patent No. 
769,078, issued under date of August 30, 
1904, for .a fireproof building material 
composed entirely of asbestos fibre and 
hydraulie or Portland eement. The 
Keasbey & Mattison Company has recently 
acquired the sole right in the United 
States of America for the manufacture 
of this material. This is similar to asbes- 
tos building lumber, except that the ma- 
terial is thinner and exposed to a much 
greater pressure. The shingles may be 


colored as desired. It is hoped that the 
factory will be able to put these shingles 
on the market early during the coming 
summer. 

The sole agents in the electrical field 
for the introduction of this material are 
Messrs. Wendell & MacDuffie, 26 Cort- 
landt street, New York city. 
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New Electrical Apparatus. 

The Westinghouse Electric and Manu- 
facturing Company, Pittsburg, Pa., has 
developed and placed upon the market an 
automatic synchronizer, which is applic- 
able to installations using electrically op- 











Fig. 1.—AUTOMATIC SYNCHRONIZER WITH 
CovER REMOVED. 
erated or electropneumatic switches or to 
which such switches may be added. It 
provides a means whereby the operation of 
the coupling switch will not lag behind 
the moment of a synchronism, and intro- 
duces an adjustment whereby the con- 
tacts close at a predetermined time before 
the incoming machine reaches synchronous 
speed. As automatic switches require a 
certain period of time to close, it is nec- 


VWynchronizer. 
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taking place. The adjustment of the syn- 
chronizer may be changed to coincide 
with the time element of any particular 
form of switch which may be used. 

The automatic synchronizer consists es- 
sentially of a metal case in which are 
mounted two solenoids, the upper ends 
of whose cores are flexibly connected to 
either end of a lever which is swung cen- 
trally on a shaft. Attached to the shaft 
is a suitable contact arrangement which 
is normally open. The function of this 
contact device is to close a circuit through 
the closing coil of an electrically operated 
or electropneumatic switch. Current to 
actuate the switch is taken from a source 
independent of the generators, such as the 
exciter. Current to energize the solenoids 
is derived from the bus-bars and from 
loads connected to the incoming generator 
or rotary converter through potential 
transformers. 

In effect, the mechanism holds the con- 
tacts of the switch-operating circuit open 
until the incoming machine arrives nearly 
at synchronism, and, taking into proper 
consideration, the time element, causes it to 
close at synchronism, connecting the 
machines together. A controlling and re- 
lay switch are interposed in circuit with 
the synchronizer and electrically operated 
switch. By means of the controlling 
switch the main or electrically operated 
switch may be tripped, but can not be 
closed, as the closing coil is normally out 
of circuit until the synchronizer is in the 
position assumed at the synchronous op- 
eration of the generators or rotaries, 
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Fia, 2.—DIaGRAM OF CONNECTIONS OF AUTOMATIC SYNCHRONIZER. 


essary that the closing operation begin 
in advance of synchronism that the switch 
will close at the instant synchronism is 
reached. 

If the speeds of the machines vary too 
much, this instrument prevents the couple 


which closes the relay switch circuit and 
completes the path of the current through 
the controller and electrically operated 
switches. 

The relay switch is provided with car- 
bon break and is intended to relieve the 
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contacts of the synchronizer from ex- 
cessive currents. 

A view of the synchronizer, with cover 
removed, mounted on a switchboard with 
its attendant instrument in the power- 
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house of the Pittsburg, McKeesport & 
Connellsville Railroad, is shown in Fig. 1. 
A diagrammatic view of the instrument 
connections with a rotary converter instal- 
lation is given in Fig. 2. 

Taking up Fig. 2 in detail, the auto- 
matie synchronizer, controller switch, re- 
lay switch, electrically operated switch, 
rotary converter, potential transformers 
and bus-bars are indicated by diagram. 

Assume that it is desired to start the 
rotary converter, which is accomplished 
by an induction motor not shown in the 
figure, and bring it up to approximate 
speed ready to connect in circuit. It will 
be seen that the primary b of the potential 
transformer is connected across the bus- 
bars, and the primary a of the other trans- 





Fie. 4.—SaFETY GAP WITH CovER REMOVED. 


former is connected to corresponding 
terminals of the rotary converter behind 
the electrically operated switch; that is, 
between the switch and rotary. It will be 
noted from the diagram that the coils 
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of the automatic synchronizer are so con- 
nected as to alternately pull their cores 
down, the left-hand coil pulling when the 
phase difference is 180 degrees and the 
right-hand coil pulling when the phases 
of the machines coincide. There is a very 
ingenious device connected to the con- 
tacts of the synchronizer which withdraws 
one of the contact brushes when the ma- 
chines differ too much in speed. As the 
difference in speed becomes less, this de- 
vice acts in such a way as to allow the 
contact to be made sufficiently in advance 
of coincidence of phases, corresponding 
to the time required for the switch to 
actuate. As the machines differ less in 
speed, the advance in the contact is cor- 
respondingly less. The contacts never 
have to break any current, and when prop- 
erly adjusted they will last indefinitely. 
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kinds, led the Westinghouse Electric and 
Manufacturing Company to place upon 
the market a switch (Fig. 3) that is de- 
signed to meet all these requirements. It 
is a double-pole, single-throw switch, 
mounted in a weatherproof case which 
may be easily attached to poles or cross- 
arms in the case of overhead systems, or 
may be hung in manholes where under- 
ground systems are used. The essential 
features consist of knife-blade contacts 
submerged in oil and high insulation be- 
tween poles and between frame and live 
parts. 

Knife-blade contacts are used as they 
ensure the best contact for low tem- 
perature rise. Each jaw has a detachable 
arcing piece which takes the final break, 
thus preventing any possibility of arcing 
between the jaws and blades. These arc- 

















Fie. 5.—Derraits oF SAFETY GaP FOR OvTDOOR USE. 


The machines are coupled by this instru- 
ment without the least sparking or strain, 
the ammeters connected to the incoming 
machines showing hardly any deflection. 
For rotary work a simple form of elec- 
trically operated switch has been devised 
to use with the automatic synchronizing 
system, combining the functions of switch 
and automatic circuit-breaker, thus omit- 
ting the knife switches and fuses. For 
high-voltage work automatic oil switches 
are used. The wiring of the various de- 
vices forms a complete interlocking system, 
preventing coupling of the machines un- 
der favorable circumstances, and avoiding 


» the danger of any damage resulting. 


The demands for a serviceable outdoor 
type of oil switch adapted for use with al- 
ternating-current series arc lighting sys- 
tems, for cutting out banks of trans- 
formers, isolating underground or over- 
head feeders and mains from main sys- 
tems and operating inductive loads of all 


ing pieces may be removed very easily 
when worn out or burned away. Suit- 
able barriers are placed between the poles, 
which prevent the arcs from communicat- 
ing. The switch is compact and light, 
weighing but forty pounds. 

When so ordered a special oil may be 
furnished with this switch which is es- 
pecially suitable for use in cold weather, 
as it has a very much lower congealing 
point than any oil now on the market 
which is otherwise suitable for oil-switch 
work. One and one-half gallons are re- 
quired to fill the tank. The switch has a 
maximum capacity of 200 amperes at 
3,300 volts. 

For some years the Westinghouse Elec- 
tric and Manufacturing Company has had 
on the market a piece of apparatus desig- 
nated as a “spark-gap protector for a 
secondary circuit.” The name “spark-gap,” 
although not incorrect, does not suggest 
the application of this device, and it has 
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therefore been deemed advisable that it 
should be known as a “safety gap,” since 
its function is to provide a safety gap or 
path for the escape of high-potential cur- 
rent from a low-potential system. The gap 
first mentioned as being on the market 
for some time is intended only for indoor 
use, though the electrical operation of the 
two types is the same. 

The purpose of the safety gap is to pro- 
tect the low-tension windings of a trans- 
former against any abnormal rise of static 
potential, occasioned by grounds, switch- 
ing of the high-voltage lines, etc. This 


type is particularly applicable to local 


Fig. 6.—SAFETY GAP COMPLETE FOR OUTDOOR 
Us. 


lighting and power service, and can be 
adjusted for a wide range of voltages. 

The safety gap with cover removed is 
shown in Fig. 4. The gap across which 
the arcing occurs is here clearly shown. 

This safety gap is neat and substantial 
in construction, occupies a minimum 
amount of space, and is well insulated and 
rain-proof. The cylinders are made of 
non-arcing metal, may be adjusted for 
any size gap by merely loosening a screw 
at the top of the cylinder, and may be 
turned as desired so as to present new 
surfaces for action. A porcelain base sup- 
ports the cylinders and the whole is en- 
closed in a cast-iron box, as shown with 
other details in Fig. 5. 

The construction is somewhat similar 
to that of the new type C lightning ar- 
rester. All parts are removable and can 
be assembled without difficulty. 

acai 

For one dollar, 11,200,000 British 
thermal units may be obtained on the as- 
sumption, that one ton of coal of a calorific 
value 14,000 British thermal units costs 
$2.50 per ton. The heat equivalent of 
one electrical horse-power-year is 22,- 
400,000 British thermal units. Assuming 
the value of one electrical horse-power- 
year generated by steam to be fifty dol- 
lars, 450,000 British thermal units will 
cost one dollar. 


ELECTRICAL REVIEW 


An Automatic Speed Adjuster. 

The Cutler-Hammer Manufacturing 
Company, of Milwaukee, has developed an 
automatic speed adjuster which has some 
very interesting features, and which has 
solved very satisfactorily certain problems 
of motor control. 

The accompanying illustration shows 
a type of automatically operating speed 
regulator, applicable to a variety of sizes, 
whereby the speed of the motor is auto- 
matically adjusted to suit the require- 
ments at any given time, and where the 
speed of the motor is varied as these condi- 
tions of demand vary. 

The regulator finds an application in 
connection with mechanical stokers, for in- 
duced draught or forced-draught  sys- 
tems in boiler plants, and in pump- 
ing plants, where it is desired that 
the motor operate continuously and 
sunnly water continuously at cer- 
tain pressures, the volume of water 
furnished varying with the demand. 

For boiler plants, the controller is ar- 
ranged to vary the speed of the motor 
drives the draught fan, and 
the control is taken from the _ boiler 
pressure directly. The regulator proper, 
shown, in the illustration as mounted at 
the lower left-hand corner of the 
resistance frame, consists of a pressure 
regulator controlled directly by the steam 
pressure, and a hydraulic cylinder con- 
trolled through the pressure regulator, 
whose piston, in turn, is mechanically con- 
nected to the rheostat lever. The steam 
pressure is admitted directly below the 
diaphragm of the pressure regulator, and 
the pressure of the steam on the diaphragm 
is balanced by the weights on the lever. 
The lever will, therefore, rise and fall 
slightly with the rise and fall of steam 
pressure in the boilers. 

The operation of the hydraulic cylinder 
is controlled by a pilot valve, and the 
operation of the pilot valve is controlled 
by a floating lever between the crosshead 
on the hydraulic cylinder piston rod and 
the link from the regulator lever. The 
operation of the cylinder is so arranged 
that the piston will be forced downward 
when the regulator lever rises, and the rela- 
tive motion of the piston rod and the link 
from the regulator weight lever is such 
that proper operation of the pilot valve 
stem is obtained. When the pressure rises, 
slightly opening the pilot valve, water is 
admitted to the hydraulic cylinder forcing 
its piston downward and thereby causing 
the pilot valve to close a corresponding 
amount. Any slight rise or fall of the 
pressure causes a corresponding fall and 
rise of the hydraulic cylinder and a corre- 


which 
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sponding operation of the rheostat lever, 
The parts are so proportioned that with a 
certain variation in pressure, the rheostat 
lever will travel from one end of its con- 
tact to the other, and for smaller varia- 
tions, a proportional smaller travel wil] 
be obtained. The result is that as the 
pressure rises and falls, the rheostat lever 
follows the change exactly and changes 
the speed of the motor inversely to correct 
the changes in pressure. As the pressure 
rises, the motor is slowed down, decreasing 
the draught, and conversely, if the pressure 
falls, the motor is accelerated, increasing 
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AUTOMATIC SPEED ADJUSTER. 


the draught. The boiler pressure may thus 
be automatically kept within the limit of 
two pounds above or below a given normai 
pressure absolutely automatically, and, 
under all conditions of demand on the 
boiler, the speed of the motor is adjusted 
within range set by the regulator to give 
a draught suiting the demands upon the 
boiler. 

The speed of the motor may be con- 
trolled in several ways, either by resistance 
in the armature only, by resistance in the 
shunt-field circuit only, or by a combina- 
tion of these two. These methods only 
have been cited as being the simplest an: 
the methods most generally used, but, of 
course, by suitable arrangements any 
method of speed control may be adopted. 
For very large motors, speed control is 
obtained by means of solenoid switches, 
and the rheostat lever shown in the engrav- 
ing is therefore used only to control the 
windings of the several solenoid switches, 
since it would be impracticable to handle 
heavy currents when the motion of the 
rheostat lever must necessarily be very 
slow and at times very small indeed. 

Tn connection with some pumping plants 
conditions are sometimes obtained where 
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it is desired that the motor be kept run- 
ning continuously, and that it shall run 
at speeds corresponding to the demand 
upon the system. Where a small amount 
of water is heing used, it is desired that 
the motor be run at a slow speed, and as 
the demand increases by opening up more 
outlets, it is necessary that the motor-speed 
he increased to maintain a constant press- 
ure at the source of demand. The regu- 
lator in question, in connection with a 
motor-driven pump, performs its functions 
very satisfactorily, adjusting the speed of 
the motor to suit the demand upon the 
system automatically, and maintaining 
the motor speed constant at a given point 
as long as the demand remains constant. 

The arrangement of the regulator, of 
course, precludes the addition of the auto- 
matic release feature without some com- 
plications,except in those cases where solen- 
vid control is used, and for small equip- 
ments it is usual to install in connection 
with a regulator of the character described 
above a standard automatic release type 
of starter. An automatic starter is also 
advisable, since the regulator automatically 
udjusts itself to the full speed condition 
when the motor is permanently shut down, 
and apparatus of this character is neces- 
sary in starting the motor up after same 
has been shut down. 

——— ‘ 

National Electric Company Reor- 

ganized. 

At a special meeting of the board of 
directors of the National Kiectric Com- 
pany, Milwaukee, Wis., held on April 27, 
the resignations of S. W. Watkins, as 
director and president; F. G. Bigelow, as 
director and chairman of the board; F. C. 
Randall, as director, vice-president and 
general manager, and Gordon Bigelow, 
as director, were presented and accepted. 

The vacancies were filled by the election 
of John I. Beggs, ‘Charles F. Pfister, 
Frederick Vogel, Jr., and J. H. Van Dyke, 
Jr., as directors. John I. Beggs was 
elected president of the company, and 
J. H. Van Dyke, Jr., vice-president. 

The resignations of A. N. McGeoch and 
3. 'T’. Becker were likewise presented, but 
were not acted upon by the board. 


In a public statement, Mr. John I. 
Beggs, the new president of the company, 
states that the business will be actively 
continued and all contracts now on the 
books of the company promptly com- 
pleted. The indebtedness of the com- 
pany is now being ascertained by the new 
management, and as soon as it is fully 
known a meeting of the creditors will 
be called to consider the best course to be 
pursued for the protection’of all creditors 





and for the future welfare and progress. 


of the company. 


ELECTRICAL REVIEW 


An Electromagnetic Clutch and 
Brake. 

The accompanying illustrations show 
the design and method of application of 
an interesting form of electromagnetic 
clutch and brake, made by the William 
Electric Machine Company, Akron, Ohio. 
Fig. 1 gives a rather clear presentation of 
the various parts. 

The principle of design is that of the 
friction disc type. The discs are clamped 
by magnetic action induced by the energiz- 
ing coil, which is shown concentric with 
the shaft. The magnet coi! is energized 
through contact slip rings, and is en- 
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reduces the reluctance of the magnetic 
circuit and increases the disc-clamping 
effect, which, of course, in its turn in- 
creases the transmitting power of the 
clutch. 

The multiplying interleaved discs in- 
troduce into the magnetic circuit a num- 
ber of minute air-gaps in series. On cut- 
ting off the current from the energizing 
coil, the release of the clamping effect on 
the disc causes these air-gaps to open up, 
and the rotative action of the discs on the 
driving member accentuates this condi- 
tion. The objectional residual effect or 
gripping after the current is cut off, due 
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ELECTROMAGNETIC CLUTCH. 


closed in an oil and waterproof case, so 
that the clutches can run in oil if re- 
quired. In any case, ample provision is 
made for lubrication. The interleaved 
driving discs are mounted through their 
respective key lugs, one-half on the driv- 
ing member B, and one-half on the driven 
member A. 

As the driving discs are loosely fitted 
to these key lugs, the armature D, when 
it is magnetized by the action of the coil, 
slides on the hub B, and presses against 
the driving discs, bringing their surfaces 
into intimate contact. This. action also 


to residual magnetism, is overcome. The 
special material from which the plates are 
made also tends to this result, so that the 
clutch lets go its grip as soon as the cur- 
rent is turned off. 

The gripping property of the clutch can 
be increased to any point desired by de- 
creasing the resistance in series with the 
magnet coil, allowing more current to flow - 
through. A small increase of the magnet- 
izing current greatly increases the grip- 


‘ping effect of the clutch. For instance, if 


a clutch using one-half ampere was grip- 
ping sufficiently to transmit ten horse- 
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power, an, increase to one ampere would 
give a sufficient grip to transmit twenty 
The 
amount of current needed to energize the 


horse-power at the same _ speed. 


magnet coil is almost negligible, a fifteen- 
horse-power clutch at 300 revolutions per 
minute consuming one-third of an ampere 
at 110 volts. 

A twenty-four-inch swing engine lathe, 
equipped with a set of clutches and an 
electric brake, has the controlling switch 
located on the lathe carriage, convenient 
to the hand of the operator. 

A four-wire cable connects the clutches, 
brake and line to the contact points of the 
No starting resistance 
is used in the controller shown in con- 
Except in 
cases where a very slow speed is desired, 


controlling switch. 
nection with the clutch coils. 


a resistance is not necessary. 

The introduction of the brake is not 
necessary to the working of the clutches. 
It is, however, of great benefit in lathe 
operation. Instead of locking the lathe 
spindle by means of the back gear when 
taking off or putting on a face-plate or 
chuck, the controller lever is moved over 
to the brake contact, when the brake holds 
everything immovable. The brake contact 
point is between the two clutch contacts, 
and it is momentarily thrown into action 
while moving ‘over the controller lever 
from the go-ahead to the reversing clutch, 
or vice versa; and, as a result, the brake 
takes up the momentum of the counter- 
shaft and lathe, and prevents any slipping 
and wearing of belts, with the resulting 
strain. 





Annual Report of the General Elec- 
tric Company. 


The thirteenth annual report of the 
General Electric Company, for the year 
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ending January 31, 1905, has been pub- 
lished. 

The profits for the company for the 
past year (including $281,927.34 from 
and $465,716.73 from 
royalties, dividends, sundry profits, ete.— 
after deducting all general and mis- 
cellaneous expenses and allowances for 


securities sold, 


depreciation and losses, and_ writ- 
ing off $593,624.08 from patent ac- 


count, and $1,778,491.87 from factory 
plants and machinery, were $6,719,545.78 


Less net debit to profit and 
loss, in revaluing the 
assets of the Stanley 
Electric Manufacturing 
Company and other ac- 


quired interests....... 759,654.05 
$5,959,891.73 
Paid in dividends during 
See re 3,684,384.00 
Surplus for the year..... $2,275,507.73 
Amount of surplus at the 
end of last fiscal year 
ic4 KieKeeeseckees 7,293,688.75 
Total surplus January 31, 
ONES $9,569,196.48 


The sales billed by the company to its 
customers for the past year were about 
$2,500,000 less than for the previous 
year, showing a shrinkage in business 
done of about six per cent. 


The total sales (amount 
billed to customers) dur- 


ing the year were....... $39,231,328 
The total orders received 
REDE. 5:5 ane onset orensenuons 35,094,807 


Among the important contracts secured 
by the company are: 

Contracts with the New York Central 
Railroad for thirty ninety-ton electric 
locomotives; for 40,000 kilowatts capacity 
steam turbines; the entire switchboard 





Vol. 46—No. 18 


plants for the Mount Morris and Yonkers 
power stations. 

Contracts with the Public Service Cor- 
poration of New Jersey for steam tur- 
bines and rotary converters with com- 
plements of transformers, switchboard 
apparatus, ete. 

Contracts with the Interborough Rapid 
Transit Company, of New York city, 
for additional control equipments and 
motors for operation of the subway trains. 

Contracts for car equipments with the 
New York City Railway Company, the 
Philadelphia Rapid Transit Company, the 
Chicago Union Traction Company, the 
Boston & Northern Street Railway 
Company, the Old Colony Street Railway 
Company, the United Railroads of San 
Francisco and other traction and street 
railway companies. 

Contracts for generators to develop 
water powers in ten of the United States 
and in Mexico and other foreign countries. 

Contracts for 154 steam turbines with 
eighty-six corporations and individuals. 

On February 1, 1905, the company had 
sold a total of 289 Curtis turbines capable 
of generating in daily operation from 
450,000 to 500,000 kilowatts. Ninety 
per cent of all turbines installed and in 
actual operation November 1, 1904 (three 
months prior to the close of the fiscal! 
year), have been accepted by the custom- 
ers and payments made, The company 
has sold a large number of these turbines 
to various customers in Canada, Europe, 
South America, Japan, New Zealand, 
Mexico and other parts of the world. 

The total number of cars equipped with 
the Sprague-General Electric control sys- 
tem, on January 31, 1905, was 2,997 cars, 
as against 2,595 cars the year previous. 

About $2,000,000, exclusive of the cost 
of patterns, special tools, ete., was ex- 
pended for real estate, erection of new 
buildings, extensions to existing build- 
ings, and for additional machinery. 



































CONSOLIDATED PROFIT AND LOSS ACCOUNT 
CONSOLIDATED BALANCE SHEET OF JANUARY 31, 1905. 
4 OF JANUARY 31, 1905. 
Assets. Liabilities. Expenses. Earnings 
Cash.......... $6,529,115 89 | 816 % gold cou- Cost of sales, ete $83,528,185 86 | Sales............ceeeee. - " $30,281,928 8B 
Stocks and pon deben- er aes ga Royalties, div- ia 
bonds....... $14,488,269 16 TUEOR ...5555 $2,049,400 00 Seeenesk on Senne. ... 2 i ends” and 
Real estate 5s gold coupon Profit for the current year 6,719,545 78 interest on 
(other than ebentures.. 78,000 00 stocks and 
factory | if Accrued inter- SE bonds and 
plants)... eee 859,979 97 est on deben- $40,828,353 73 sundr y 
— need = ares. ae 650 00 i profits ...... $465,716 73 
: Z ccoun' = 
sgceivable .... 16,747,440 39 ble... ey” 4,945,144 72 Dee 844,981 48 
ees ere 9 099.805 25 . bah ak ogg Net amount in _revaluing —_—_— 810,098 21 
gi page 833.605.5087 >? 2,010 79 the assets of the Stanley Profit on sales of stocks 
Merchandise Inventories: si $3,475,205 51 Electric Manufacturing and bonds,..........+0++ 281,927 84 
; 3 . Company and other ac- a 
At factories...$10,336,737 49 Deferred liability on ac- quired interests 750.654. 05 
At general and count of purchase of i ’ - 
local offices. 1,519,181 76 Curtis turbine patents, $40,898,853 7 
Consignments 148,806 41 payable on or before Dividends paid in cash.... 3,684,384 00 Bic: 
——————_ 11,999,725 66 February 1, 1906.......... 342,000 00 
Factory plants $7,500,000 00 Surplus at January 31, Surplus brought over from a 
Bie oe) Lapse Capital Rtook..25.5035..5.. 48,247,943 88 1905, carried forward to oe seach OAS a $7,298,688 75 
TOES FORT. oc csccsccsvcee 9,569,196 48 or the year ending 
good-will... 2,000,000 00 NEB ois Sacccueeaxees 9,569,196 48 . January 31, 1905......... 6,719,545 78 
— 9,500,000 00 i : 
$61,634,845 32 $61,684,345 82 $14,013,234 58 $14,018,234 53 
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CURRENT ELECTRICAL NEWS 











DOMESTIC AND EXPORT. 


MERGER OF THE YORK (PA.) STREET RAILWAY SYSTEMS 
_Plans have been completed for the reorganization of the York 
Street Railway Company and its allied corporations. The plans will 
involve an investment of $5,000,000. It is proposed to unite all the 
suburban and city lines, and to complete, at an early date, all the 
rural lines radiating from the city. The extensions will aggregate 
over 100 miles when completed. 


DEVELOPMENT OF WATER POWER IN OREGON—The Citi- 
zens’ Light and Traction Company, of Salem, Ore., has taken steps 
io build a railway line from Sa.em to Portland. The company is 
perfecting plans for the establishment of a power-generating plant 
on the upper Santiam river, with a minimum capacity of 15,000 
horse-power. The proposed plant will:be located not more than 
twenty-two miles from Salem, and will cost about $300,000. 


LARGE ELECTRIC RAILWAY SYSTEM IN MONTANA—Fran- 
chises have been granted by the commissioners of Cascade County, 
Mont., to Dr. Ernest Crutcher, of Great Falls, Mont., and his asso- 
ciates, allowing them to construct electric railway lines on all the 
highways in the county. Similar franchises are to be applied for 
in Teton, Fergue and Lewis and Clark counties, and a gridiron of 
electric roads will be constructed in the northern part of the state. 
it is stated that the company has financial backing to the amount 
of $3,000,000. 


COMBINATION OF LIGHTING COMPANIES IN SAN DIEGO, 
CAL.—The Consolidated Gas and Electric Company, of San Diego, 
Cal., has secured a majority of the stock of the San Diego Electric 
Light Company. The Consolidated company is capitalized at 
$1,500,000, and owns about thirty electric light and gas plants in 
various parts of the country. The directors are George Chaffey, 
Walter S. Newhall, J. W. Phelps, John G. Mossin, Lynn Helm and 
E. S. Williams. The Consolidated company plans to extend the serv- 
ice to various parts of the city, also to University Heights, La 
Jolla and Pacific Beach. 


EXTENSIONS OF THE INDEPENDENT TELEPHONE SYS- 
TEMS IN NEW YORK STATE CONTEMPLATED—The Independent 
Telephone Securities Company has given a mortgage for $15,000,000 
to the Security Trust Company, of Rochester, N. Y., to secure a bond 
issue for that amount. This sum is to be utilized in buying up new 
lines. The company controls independent telephone companies in 
Otsego, Herkimer, Oneida, Lewis, Jefferson and Oswego counties. 
It controls 1,000 miles of wires, and has 250 stations. The directors 
are Thomas W. Finucane, Frederick W. Zoller, George R. Fuller, 
Rochester; Charles H. Poole, T. Harvey Feris, Utica. 


WIRES TO BE PUT UNDERGROUND IN SAN FRANCISCO— 
The supervisors’ finance and electricity committee of San Francisco 
has decided to require all overhead wires in districts 1, 2 and 3 to be 
placed underground before August 1. ~The wires in district No. 4 
are also to be placed underground, the time limit to be determined 
later. Al poles in the districts named must be taken down within 
ninety days after the city wires which they now support have been 
removed. Messenger service and burglar-alarm wire systems are 
strung principally along housetops, and the committee has recom- 
mended that an ordinance be prepared providing that the companies 
owning these wires be compelled to remove them within one year. 


NEW COMPANY TO DEVELOP NIAGARA FALLS—A com- 
pany known as the Niagara-Welland Power Company has been 
formed to develop power at Niagara Falls. The capital is $5,000,000, 
and the company has unlimited bonding privileges. The company is 
operating under a charter obtained in 1894 from Ottawa, and which 
was purchased from the original incorporators a short time ago. 
Harry Symons, of Toronto, is president, and Roderick J. Parke, also 
of Toronto, is consulting engineer of the new company. It is pro- 
posed to build, at a cost of about $5,000,000, a power plant at St. 
Catherines, capable of developing 100,000 horse-power, and with pro- 
vision for an increase to 200,000 horse-power. The company’s trans- 


’ F. E. Barber. 


mission lines will distribute power to all the towns in western 
Ontario. Surveying parties are now locating the routes of the trans- 
mission lines for a distance of 200 miles. The survey of the power 
canal is practically completed, and the company is making prepara- 
tions for receiving bids for the construction of the canal and power- 
houses. 


TELEPHONE AND TELEGRAPH. 


TOPEKA, KAN.—The Independent telephone line is being ex- 
tended to Indian Creek. 


HOUSTON, TEX.—Extensive improvements are being made to 
the telephone system at Madisonville. 


MITCHELL CREEK, PA.—The Farmers’ Mutual Telephone sys- 
tem is to be extended from Mitchell Creek to Tioga. 


CLINTON, N. J.—The Farmers and Merchants’ Telephone Com- 
pany is extending its line from Little York to Spring Mills. 


BIRMINGHAM, ALA.—The Southern Bell Telephone Company 
will install an exchange at Jacksonville in the near future. 


EDWARDSVILLE, ILL.—A branch exchange of the Central 
Union Telephone Company has been established at Leclaire. 


DES MOINES, IOWA—The Mutual Telephone Company plans 
the expenditure of $75,000 in the extension of rural lines in Polk 
County. 


BALLARD, WASH.—The Sunset Telephone Company has been 
granted permission to erect poles and string wires in new 
territory. 


WABASH, IND.—A complete network of telephone lines is 
being placed over Waltz township by the Lafontaine Telephone 
Company. 


CLARKSBURG, W. VA.—The Consolidated Telephone Company 
has completed arrangements for a copper circuit from Philippi 
to Grafton. 


SCRANTON, PA.—A new telephone line to connect. Hawley 
and Honsdale, via Wangum and Hoadleys, will be built by the 
farmers along the proposed route. 


PINEDALE, WYO.—A telephone line will be built this summer 
from Pinedale, through Daniel and Big Piney, to Opal, where it 
will be connected with the Bell lines running north, west, east 
and south. 


DANSVILLE, N. Y.—At a meeting of the Dansville village 
trustees a franchise was granted to the Livingston County Home 
Telephone Company, whose lines will connect with the Inter-Ocean 
Telephone and Telegraph Company within sixty days. 


TROY, N. Y—A new telephone line will be built, covering 
the western part of South Cambridge, Easton and Schaghticoake. 
The company will have direct communication with the Hudson 
River Telephone Company’s central office at Johnsonville. 


RUSHVILLE, IND.—At the annual meeting of the Rushville 
Cooperative Telephone Company Owen L. Carr, John H. Fraxee and 
John Kelly were elected directors. The reports submitted by the 
officers showed the company to be in a good financial condition. 


CRIPPLE CREEK, COL.—The Colorado Telephone Company has 
filed a certificate of amended articles of incorporation in the county 
clerk’s office which allows of the extending of the business into 
New Mexico, and designates the principal office of the company as 
Denver. 


DALEVILLE, IND.—At its annual meeting the Daleville Tele- 
phone Company elected the following officers: president, Grant 
Isanogle; vice-president, Albert Walters; secretary and treasurer, 
The company has 144 telephones in operation at the 
present time. 


HERKIMER, N. Y.—A mortgage for $125,000, given by the 
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Interstate Telephone Company, of Little Falls, to the Empire State 
Trust Company, of New York city, has been filed. The mortgage 
is given to secure an issue of $125,000 of bonds. The money 
secured from the sale of the bonds is to be used in extending the 
lines and business and in constructing and reequipping certain 
portions of the present system. 


ELLICOTT CITY, MD.—The Chesapeake & Potomac Telephone 
Company has opened a new line to Clarksville, Dayton and High- 
land, in Howard County. Another line is also being installed 
toward Guilford. The same company already covers the western 
section of the county from an exchange at Sykesville. The 
Ellicott City exchange covers the remainder. 


ST. PAUL, MINN.—An order for the foreclosure of a mortgage 
on the property of the Chicago & Northwestern Telegraph Com- 
pany has been filed by Judge William Lochren in the federal court 
at Minneapolis. The property of the company, consisting of a line 
from Minneapolis to Milwaukee and from there to Chicago, will be 
sold to satisfy the creditors, who have $102,630 due them. 


PROVO, UTAH—The Independent Telephone Company, of Salt 
Lake City, has been granted a franchise by the city council. The 
franchise is for thirty years from date of its acceptance. The 
city has the use of ten telephones free, and the police depart- 
ment has free tolls within a radius of ninety miles. Work must 
be commenced within sixty days from the granting of the franchise. 


FONDA, N. Y.—The Glen Telephone Company on May 1 raised 
the rates of telephones in Fonda. All business telephones 
are now $2 per month, instead of $1.50 as formerly. Those who 
sign the new contract will have the privilege of talking to Glen, 
Auriesville, Fort Hunter, Tribes Hill, Johnstown and Gloversville. 
The price of the residence telephones will not be increased, but 
the subscribers will have the privilege of talking to residents in 
Fonda and Fultonville only. 


SALT LAKE CITY, UTAH—At the general offices of the Rocky 
Mountain Bell Telephone Company the announcement is made that 
more than $500,000 will be expended by the Rocky Mountain Bell 
Telephone Company in Utah, Idaho, Montana and Wyoming during 
the year 1905. This money will be used in building extensions in 
sections where a telephone service is desired and in adding more 
mileage generally to the system. To Utah has been appropriated 
$250,000. In Montana $150,000 will be expended; in Wyoming 
$70,000, and in Idaho more than $50,000. 


NEW INCORPORATIONS. 


MAJENICA, IND.—Majenica Telephone Company. 
$10,000. 


INDIANAPOLIS, IND.—Denver Cooperative Telephone Com- 
pany. Increased from $3,000 to $10,000. 


PORTLAND, ME.—Western Electrical Construction Company. 
$500,000. Incorporators: M. W. Baldwin, J. J. Herman. 


CHALMERS, IND.—Chalmers Cooperative Telephone Company. 
$4,000. Incorporators: J. T. Higgins, Wallace Nance, W. P. Brook. 


CALLENDER, IOWA—Callender Mutual Telephone Company. 
$10,000. Incorporators: J. C. Peterson, C. O. Molstedt, N. O. 
Slinde. 


MARKLEVILLE, IND.—Markleville Telephone Company. $10,- 
000. Incorporators: James Stickler, Robert Collier and Robert 
Palmer. 


WILMINGTON, DEL.—American Illuminating Engineering 
Company. To light streets, houses and places of amusement. 
$40,000. 


BUCKFIELD, ME.—Buckfield Water, Power and Electric Light 
Company. $25,000. Incorporators: C. N. Taylor, of Wellesley, 
Mass.; H. A. Irish, F. R. Dyer, both of Buckfield. 


BOISE, IDA.—The Utility Power Company, Limited. To gener- 
ate power. $300,000. Incorporators: J. L. Weaver, Frank Martin, 
L. J. Weaver, of Boise, and Henry Fitch and B. A. Dare. 


SPEARFISH, S. D.—Black Hills Traction Company. To build 
a trolley line between Spearfish, Belle Fourche, Deadwood and Lead. 
$400,000. Incorporators: John Wolzmuth, R. F. Crawford, R. B. 


Increased to 


Hughes, M. M. Brenn and Henry Keats, all of Spearfish. 
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ELECTRIC RAILWAYS. 


BELVIDERE, ILL.—The city council has passed an ordinance, 
granting a franchise of twenty years’ duration to the Elgin-Belvi- 
dere Electric Railroad Company to operate cars on a line entering 
the city on Logan avenue. 


NORWALK, OHIO—D. D. Washburn, of Greenwich, representing 
Cleveland capitalists, has filed an application for a franchise for an 
electric line through Greenwich and along county roads. The line 
will run from Norwalk to Mansfield. 


ROCHESTER, N. Y.—The state board of railroad commission- 
ers has authorized the Rochester Railway Company to increase 
its capital stock of from $5,000,000 to $5,500,000. The decision to 
increase the capital stock of the company was reached at a recent 
meeting of the stockholders. 


KENNETT SQUARE, PA.—The section of the Kennett, Wilming. 
ton & West Chester trolley road in Pennsylvania has been sold at- 
public sale by Bayard Henry, the receiver. There was but one bid, 
$200,000, and the property was sold to Vogeler, Kessler and Hertzler, 
a committee representing the bondholders. The portion in Delaware, 
four miles in length, was purchased by the same parties for $60,000 


GLASGOW, KY.—Articles of incorporation have been filed with 
the county clerk of LaRue County for an electric railway between 
Hodgenville and New Haven, via Buffalo. The promoters of the 
line are nearly all Hardin County men. The capitalization is 
$5,000, to be increased according to the amount needed for the 
completion of the proposed line. Work will begin early in May, 
and will be rapidly pushed until completed. 


NASHVILLE, TENN.—It has been announced that all the money 
necessary to build and equip the proposed electric railway from 
Shelbyville, Tenn., to Fayetteville, and thence to connect with the 
southern road at Huntsville, has been raised and that the line 
will be built. Rights of way are being secured. Work will be 
begun at once in tunneling Lookout mountain, near Chattanooga. 
It will require about two years to complete the work. W. J. 
Oliver & Company, Knoxville, have the contract. 


NASHVILLE, TENN.—The board of directors of the Nashville 
Interurban Railway has filed an amendment to the charter of the com- 
pany, authorizing an increase in the capital stock from $50,000 to 
$400,000. Members of the board state that it is the purpose of the com- 
pany to take up the matter of finances and construction imme- 
diately, and that it hopes to have one of the lines completed by 
next fall. The company is a consolidation of the two companies 
which proposed to build electric lines from Nashville to Columbia 
and Gallatin. W. J. Whitthorne, Joseph Frank, John A. Pitts, 
H. E. Howse, D. K. Spillers, N. Baxter, Jr., J. H. Connor and John 
T. Landis compose the board of directors. 


MEMPHIS, TENN.—The Queen City Electric Light and Power 
Company has given a deed to the Clarksville, Tenn., Street Rail- 
way Company, transferring all of its interests in that city to the 
latter. The purpose of the transfer is consolidation of interests 
on the part of the two companies in order that certain improve- 
ments, long contemplated, may be put into effect. The first exten- 
sions will be made in Clarksville proper, and following this the 
line will be extended to New Providence, and thence to Dunbar 
Cave, with probability of a later extension to Guthrie, across the 
Tennessee-Kentucky state line. The company has made arrange- 
ments for floating its bonds, and the improvements are to be 
undertaken as soon as possible. 


HARTFORD, CT.—The railroad committee has made a favorable 
report on a bill authorizing the Willimantic Street Railway Company 
to extend its lines through Coventry, South Coventry and Bolton 
to Manchester, where a junction will be effected with the Hartford. 
Rockville & Manchester Tramway Company. The first extension 
to be constructed will be the line from Willimantic to South Coven- 
try. A favorable report has also been made on the resolution in- 
corporating the Shore Line Electric Railway Company. The corpora- 
tion is authorized to construct and operate a street railway from 
Stony Creek, in Branford, through Guilford, Madison, Westbrook, 
Old Saybrook and Essex, to Ivoryton. If the line is built it will 
run through an important territory which is now isolated from street 
railway accommodations. 














May 6, 1905 


PERSONAL MENTION. 

MR. V. R. LANESTREIN has resigned his position as manager 
of the Evanston exchange of the Chicago Telephone Company. 

MR. CHARLES A. CASPERKE has been appointed local manager 
of the Cumberland Telephone and Telegraph Company at Jefferson- 
ville, Ind. He succeeds Mr. George E. Bernecker. 

MR. EDWARD J. GREENLEAF, district manager of the Hudson 
River Telephone Company at Middletown, N. Y., has been trans- 
terred to Kingston as district manager at that place. 

MR. A. W. LINN has resigned his position as superintendent of 
motive power for the Pueblo Light and Power Company, to accept 
the position of general manager of the street car system at Seattle, 
Wash. 

MR. F. O. RAYMOND, of Allentown, Pa., has been appointed 
manager of the Pittston office of the People’s Telephone Company. 
He entered upon his new duties May 1, succeeding Mr. James F. Boyle, 
who has been transferred to Scranton. 

MR. JOHN M. MACK has resigned as president of the Keystone 
Telephone Company, of Philadelphia, Pa. Mr. Mack has been presi- 
dent of the Keystone company since its organization five years ago. 
He is succeeded by Mr. Jacob E. Ridgway. 

MR. E. F. LATIMER has been appointed assistant to the elec- 
trical superintendent of the Connecticut Railway and Lighting Com- 
pany. He formerly held the position of superintendent of the elec- 
tric light department of the same company in Norwalk. 

MR. JOSEPH E. DOZIER, manager of the South Boston ex- 
change of the New England Telephone and Telegraph Company, has 
resigned his position to become the general manager and chief 
electrician of the Nahant & Lynn electric street railway. 

MR. F. H. JONES, formerly manager of the air-compressor 
department of the International Steam Pump Company, has as- 
sumed the duties of general sales manager, and will take up the 
organization of a comprehensive general sales department. 

M. EMILE GUARINI has been appointed professor of elec- 
trical engineering at the technical school of Lima, Peru. M. 
Guarini has been a frequent contributor to the columns of the 
ELECTRICAL Review and to other technical papers throughout the 
country. 

MR. CHARLES H. HODSKINSON, of the Boston Edison Com- 
pany, has been appointed to look after transportation matters in 
New England for the twenty-eighth convention of the National 
Electric Light Association to be held at Denver and Colorado 
Springs, Col., June 6 to 11. 

MR. GASTON HARBISON has assumed charge of the advertising 
and publicity department of the National Battery Company, of 
Buffalo, N. Y. Mr. Harbison, for the past seven years, nas been em- 
ployed in the sales department of the Electric Storage Battery 
Company, in its Cleveland, Baltimore and Philadelphia offices, dur- 
ing which time he has had valuable experience in the storage battery 
field. 

MR. W. B. BROCKWAY, secretary and treasurer of the Street 
Railway Accountants’ Association of America since its organization 
in 1887, has been made the recipient of a set of resolutions voted 
at the meeting of the executive committee in February. These are 
commemorative of Mr. Brockway’s work for the association, and 
are by reason of his recent resignation from the office of secretary 
and treasurer. 


MR. A. G. WESSLING, of the Bullock Electric Manufacturing 
Company, Cincinnati, recently visited Cornell University, Lehigh 
University, Columbia University, Harvard University, Massachusetts 
Institute of, Technology, University of Michigan, Purdue University, 
University of Illinois, and Rose Polytechnic Institute, at each of 
which he delivered a lecture on “Methods of Control for Variable 
Speed Motors,” with especial reference to driving machine tools. 


MR. J. WALTER GILLETTE has resigned the management of-the 
Schuylkill Va ley Illuminating Company, the Conso‘idated Schuyl- 
kill Gas Company and the Montgomery & Chester Electric Railway 
Company, of Pheenixville, to assume the duties of general sales 
manager for the National Battery Company, of Buffalo, N. Y. Mr. 
Gillette has had a wide and varied experience of twelve years in 
designing, constructing and managing. electric light and railway 
properties in the States and South America. The National Battery 
Company is particularly fortunate in having secured, in Mr. 
Gillette, a gentleman of rare initiative and executive ability. 
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ELECTRICAL SECURITIES. 

The liquidation of a week ago not only continued, but was even 
larger in volume during the past week. General declines forced 
a number of prominent stocks even below the level of last December. 
Professional bear operations, however, have been a considerable 
factor in the decline. There is little doubt expressed anywhere 
that the retrogression is only temporary, and that, within a short 
time, prices will again seek much higher levels. Notwithstanding 
the very general tendency to accept statements of shrinkage or 
abatement of prosperity, it appears to be a fact that great indus- 
trial activity is being maintained, and this activity shows little 
sign of decreasing. Railroad earnings for the month just closed 
show an average gross gain of at least ten and one-half per cent. 
There is also considerable building going on throughout the west- 
ern part of the country, and although the public appears to be 
tardy as far as investment in speculative interests is concerned, 
there is apparently very little withholding of money for genuine 
building for the future. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING APRIL 29. 


New York: Closing. 
Brooklyn Rapid Tranait............cccccsc- 5944 
CII ORIN os oie cc ood acendecackegec 201% 
CT NINOS oo oo in cin ceeds cceetdeusewees 171 
Interborough Rapid Transit................ 201 
Pa RS re re 200 
EE eee e er Core 161% 
Metropolitan Street Railway................ 115 


New York & New Jersey Telephone....... 170 
Westinghouse Manufacturing Company....,. 190 


The annual stockholders’ meeting of the Interborough Rapid 
Transit Company will be held May 10, at twelve o’clock noon. 
Boston: Closing. 
American Telephone and Telegraph........ 142 
Edison Electric Illuminating............... 25314 
Masanclumetta Wiectric. .. ...ccccs cecsccecces 66 
New England Telephone................... 139 


Western Telephone and Telegraph preferred 98 

The statement of operations of the Massachusetts Electric Com- 
panies for the quarter ended March 31 is as follows: gross earn- 
ings, $1,271,245; operating expenses, $1,103,538, leaving net of $167,- 
707; interest and taxes, $389,345, making a deficit of $221,638, as 
compared with $415,911 for the same period of 1904. 

The New England Telephone and Telegraph Company has 
issued its report for the year ended December 31, as follows: gross, 
$7,323,561; expenses and taxes, $5,880,319; net, $1,443,242; divi- 
dends, $1,320,447, leaving a surplus of $122,795, as compared with 


$118,137. At the annual’ meeting of the stockholders the old board 
of directors was reelected. 
Philadelphia: Closing. 
Blectric Company of America.............. 12 
Electric Storage Battery common.......... 80% 
Electric Storage Battery preferred........ 8016 
Py | ee 11% 
Philadelphia Rapid Transit................ 31% 
United Gas Improvement.................. 120 


The Electric Storage Battery Company has issued its annual 
report for the year ended December 31, 1904. The income account 
is as follows: net, $465,402; other income, $5,163, making a total 
of $470,565. Deducting dividends and other charges, the surplus 
for the year is $164,182, which, added to the previous surplus, 
$608,039, makes the total surplus $772,222. At the annual meeting 
of the Electric Company the following directors were elected: 
A. Louden Snowden, H. H. Catherwood, George Brinton Roberts, 
Edward D. Toland, H. J. Hartman, James E. Hays, Samuel Gus- 
tine Thompson, Frederick M. Walton. 

At the annual meeting of the United Gas Improvement Com- 
pany old directors were reelected. The net earnings of the com- 
pany for the year ended December 31, 1904, were $4,470,843, as 
compared with $4,027,529, an increase of $443,314. 


Chicago: Closing. 
CR CONN oo on org dias cassindcaaswes 142 
Edison Electric Illuminating............... 160 
Metropolitan Elevated preferred............ 61% 
National Carbon common.................. 65 
National Carbon preferred.................. 116 
ition: TEMCEION CONMMIGIN S 5:5 6c 5c ecceeecees 8 
Union Traction preferred.................. 37 


Howard G. Hetzler has been elected president and a member 
of the board of directors of Metropolitan Elevated. 

National Carbon directors have declared the regular quarterly 
dividend of 1% per cent on the preferred stock, payable May 16. 
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INDUSTRIAL ITEMS. 











THE SALT LAKE HARDWARE COMPANY, Salt Lake City, 
Utah, is calling attention to the Keeler assay balance in a num- 
ber of interesting and instructive leaflets. 


THE CROCKER-WHEELER COMPANY, Ampere, N. J., will 
be pleased to send bulletin No. 51, descriptive of small belted 
machines, on request. This bulletin, in addition to the text, illus- 
trates various applications of these machines. 


THE NATIONAL ELECTRIC COMPANY, Milwaukee, Wis., has 
issued publication No. 66, entitled “Plants and Types.” The book 
consists of thirty pages of photographs of various installations made 
by the company, and of different types of apparatus manufactured 
by it. 

THE BUCKEYE ELECTRIC COMPANY, Cleveland, Ohio, re- 
ports a continually increasing sale of “Buckeye” lamps in Mexico. 
Its entire business in the republic is handled directly by Mr. Charles 
E. Sharp, Security Building, St. Louis, Mo., as general agent and 
distributor. 

THE PHELPS COMPANY, Detroit, Mich., manufacturer of the 
“Hylo” lamps, has brought out a novel advertising scheme. It 
is distributing to its agents a rubber stamp which tells the 
merits of the “Hylo” lamp, with the request that all letters be 
stamped with it for one month. 

THE STANLEY ELECTRIC MANUFACTURING COMPANY, 
Pittsfield, Mass., has issued bulletin No. 143, entitled “The Design 
of Generators for Electric Power Transmission Work.” The bulletin 
consists of an article by David B. Rushmore, reprinted from Hn- 
gineering News, October 27, 1904. 

THE REEVES ENGINE COMPANY, Trenton, N. J., owing to 
its rapidly increasing business, has found it necessary to take 
more commodious offices. After May 1 its New York offices will 
occupy a suite of rooms’ on the seventh floor of the building in 
which it is now located, at 85 Liberty street. 

CONSOLIDATED ENGINE-STOP COMPANY, 100 Broadway. 
New York city, has issued a twenty-five-page pamphlet describing 
the “Monarch” engine-stop and speed-limit system. It also describes 
the “Monarch” automatic vacuum breaker, the “Monarch” automatic 
circuit-breaker trip, and the “Monarch” motor stop. 


THE ELECTRO-DYNAMIC COMPANY, of Bayonne, N. J., has is- 
sued a number of bu_letins relating to the “Interpole” variable speed 
motor. These bulletins describe the motor and the various acces- 
sories to it, such as controllers, starting boxes, etc. A number of 
price-lists and tables of dimensions and capacities are among the 
bulletins. 


THE NEWHALL CHAIN, FORGE AND IRON COMPANY, 
9-15 Murray street, New York city, will be pleased to send its 
new catalogue, No. 99, descriptive of cross-arm braces, guy clamps, 
toggle bolts, expansion bolts, cable clamps, insulator pins and other 
hardware. There is also given a table of approximate weights 
of cross-arm braces per 100 pair and 1,000 pieces. 


THE C. W. HUNT COMPANY, West New Brighton, Staten 
Island, N. Y., has issued catalogue No. 055, describing coal-handling 
machinery for power stations, boiler rooms, coaling stations, gas 
companies, etc. It describes steeple towers, parabolic boom towers, 
mast and gaff systems, and the automatic railway built by the 
C. W. Hunt Company. A large portion of the catalogue is devoted 
to various accessories, such as hoisting winches, screens, cutoff 
gates, hoisting blocks and Hunt wire rope. 


THE AMERICAN ELECTRIC AND CONTROLLER COMPANY, 
New York, heretofore located at No. 12 Dey street, has taken offices in 
the Electrical Exchange Building, 136 Libertyistreet, New York, where 
it has on exhibition a line of its specialties. It has ready for dis- 
tribution a list of bulletins as follows: No. 1, describing the “Rheo- 
crat;” No. 2, applications of the “Rheocrat;” No. 3, electrically oper- 
ated switches; No. 4, automatic starters for induction motors; 
Nos. 5 and 6, applications of automatic starters; No. 7, solenoids 
for direct and alternating-current service; No. 8, applications of 
solenoids. On request it will furnish free of charge a suitable 
binder in which these bulletins can be preserved. 


THE COOPER HEWITT ELECTRIC COMPANY, 220 West 
Twenty-ninth street, New York city, is distributing bulletins Nos. 
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6 and 7. These are descriptive of direct-current lamps and of recent 
installations. Particular attention is called to the lighting of 
printing establishments and to the commendatory communications 
from satisfied users of these lamps. The company is now placing 
on the market the Cooper Hewitt vapor converter for charging 
storage batteries from alternating-current circuits. A bulletin de- 
scriptive of this converter will be ready shortly. The company 
states that mercury vapor lamps for alternating-current circuits 
will be in commercial condition very soon. 


FRANK B. COOK, 249 West Lake street, Chicago, IIl., has re. 
ceived from the Stromberg-Carlson Telephone Manufacturing Com- 
pany, Rochester, N. Y., an order for the equipment of protective 
apparatus for the new Dixon, Ill., exchange which has just been 
installed. Mr. Cook in the last month has received orders for over 
20,000 pairs of his No. 8 self-soldering protectors. Mr. Cook also 
has received a great many orders for his pole cable terminals, 
one of the largest being from Jones & Winters, for the new 
exchange at Green Bay, Wis. This order is for 111 terminals, 
part of them being Cook’s new M-2 pole top terminals, and the 
others the type SM pole cable terminals with mica fuses, for use with- 
out potheads. 


THE GENERAL ELECTRIC COMPANY, Schenectady, N. Y., 
has issued a number of new bulletins. These are No. 4404, describ- 
ing slow and moderate-speed direct-current motors; No. 4405, en- 
titled “Starting Compensators for Alternating-Current Motors;” and 
No. 4406, which describes a new type of induction motor brought 
out by the company. The General Electric Company has also 
issued publication No. 3287, entitled “Electricity on Steam Rail- 
roads for High-Speed Service.” This describes the various electric 
locomotives which have been built by the General Electric Com- 
pany for various railroads in the United States, including the 
recent New York Central locomotives. The results of some of the 
tests made on this locomotive are given. 


THE NATIONAL ELEVATOR AND MACHINE COMPANY, 
Honesdale, Pa., has recently occupied new offices in New York 
city at 400 West Twenty-third street. H. F. Gurney is president, 
and E. R. Carichoff is the consulting engineer of the reorganized 
company. These gentlemen are well known jin the elevator field, 
and have a wide experience in the elevator business with several 
companies. It is believed that changes in the electric elevators 
can be made resulting in greater simplicity and reliability, and the 
company is preparing to bring out new designs to this end. Under 
the new management the company has closed the following 
contracts: five elevators, West Side Construction Company for apart- 
ment house in 121st and 122d streets, between Broadway and 
Amsterdam avenue. Three elevators, Paterno Brothers, 115th street 
and Morningside Drive and 114th street and Riverside Drive. 
Four elevators, West Side Construction Company, Ninety-third street 
and Riverside Drive, nine-story apartment house. Two elevators each 
for the following: Paul B. Pugh, 109th street and Riverside Drive. 
ten-story apartment house; Ferguson-Miller Construction Company, 
113th street and Amsterdam avenue; the Bracket Realty Com- 
pany. 137-139 East Twenty-fifth street; the Bradhurst Company, 
301 West 150th street. One elevator for each of the following: P. Mc- 
Morrow, 419 West 120th street; Presbyterian Board of Foreign Mis- 
sions, 5 West Twentieth street; Julius S. Sandler, 122d street and 
Amsterdam avenue; Corporation of Trinity Church, 201 Fuiton 
street; William F. Rohrig, Ninety-sixth street and Madison avenue; 
Harry S. Houpt, Forty-ninth street and Seventh avenue; George 
L. Walker & Company, 139th street and Broadway; Knight & 
Dongan Construction Company, 139th street and Broadway; Green- 
wald Brothers, Eighty-seventh street and Broadway; Brush Elec- 
tric Illuminating Company, 1170 Broadway; F. E. Rosen & Com- 
pany, 315 Grand street. 


NEW MANUFACTURING COMPANIES. 


‘ALBANY, N. Y.—The P. S. Dorlan Company, of Troy, has filed 
articles of incorporation. It will deal in electrical goods and sup- 
plies. The capital is $10,000, and the directors are Philip S. 
Dorlan, Lillian Dorlan and Robert A. Compton, of Troy. 

JACKSONVILLE, FLA.—The Standard Electric Company has 
been incorporated to deal in electrical supplies and to do a gen- 
eral contracting business. The officers are: president, W. G. 
Toomer; 
treasurer, H. C. Hade; 


vice-president and general manager, C. O. Patterson; 
secretary, Froman Smith. 








